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Block 13 (Continued)

ASQS was developed using DOD-STD-2167 dated June 1985. The tool is decomposed
into five top level functions: 1) user interface to implement the window inter-
face, 2) ranker which ranks the quality factors and criteria in priority order,
3) quantifier which generates numeric factor requirements based on an evaluation
of the tailored framework, 4) assessor which assesses compliance of the measure-
ments as compared to the required framework, and 5) administrator which handles
all administrative functions such as user access and security. The ASQS has been
designed to interface with the Quality Evaluation System (QUES) which evaluates
the quality of a software system. A tailored framework with quality goals is
transported to QUES from the quantifier function. Measurements by QUES are then
transported to the assessor function to assess compliance with goals after each
life cycle phase.

Features have been implemented to support tool usability. Windows, menus and
use of a mouse help make ASQS user friendly. Generic systems for each mission
area have been decomposed into functions. For the decompositions of the Intel-
ligence and Satellite areas, rule sets have been developed and tailored. These
can be used as references and copied in part to a new system being developed.
Other features which have been incorporated include capturing the rationale
behind all elements of the quality specification, recording the history of all
changes, identifying the location of problems during assessment, and allowing
the generation of what if scenarios by changing answers to questions and functional
decomposition. Consideration of software quality requirements is now feasible as
early as concept exploration and changes to the original and subsequent specifica-
tions can be recorded through post deployment.
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How To Use This Manual (Read me first!)

This manual is designed to bring a new user of this system through three
stages of learning.

1) A conceptual introduction to ASQS (The Assistant for Specifying
the Quality of Software) as a software tool for assisting in the spe-
cification of quality goals

(Chapter 1).

2) General introduction and instruction in the conventions of the
Xerox interface using a mouse and windows

(Chapters 2,3,4).

3) Specific instruction in the use of ASQS

(Chapters 5-10).

The Specification of Software Quality Attributes

Guidebooks, Volumes l-I! are a primary source for definition and de-
scription of quality factors, metrics and methodology. Users of this sys-
tem should be familiar with this material.

An understanding of Chapter 1, The ASQS Concept, is a necessary pre-
requisite to understanding. Chapters 6-10, which cover the various func-
tions of ASQS in detail. An understanding of Chapter 1 will assist users
in placing the detail in Chapters 6-10 into a conceptual context.

Knowledge of Chapters 2-4 is a necessary prerequisite to being able to
use ASQS on the Xerox workstation. These chapters are therefore also
a necessary prerequisite to Chapters 6-10.

Chapter 5, ASQS Windows, covers the general varieties of windows one
encounters in the use of ASQS, including input,; output and manipula-
tion of those windows. This chapter too, is an important prerequisite to
Chapters 6-10.

Chapter 6, Roadmaps, provides the user with an overview of the struc-
ture of the ASQS tool, and descriptions of the roadmaps that enable us-
ers to move within the various levels and major functions of the ASQS
System. Understanding Chapter 6 will assist the user in placing the de-
tail in Chapters 7-9 into a structural context.

Chapters 7-9 cover in detail the three major functions of ASQS, and are
presented in the general order in which they would typically be utilized
during the software specification process.

'~ii



Chapter 10, User Scenarios, is a somewhat unusual feature of a software
manual. It presents a selection of common scenarios to be accomplished
by users when specifying software quality. Each scenario includes a
brief discussion of relevant issues with page references to Chapters 6-9.
These page references point the user to the detailed instructions for us-
ing ASQS to complete the scenario.

Therefore, this manual is meant to be used first in the sequence that it is
presented.

However, the nature of the methodology for specifying software quality,
and the nature of ASQS, make a completely sequential presentation and
use of this manual inappropriate. Users may find that a thorough under-
standing of each chapter is not possible until subsequent chapters have
been explored.

Therefore, this manual is also meant to be used as a reference. Tables of
contents at the beginning of each chapter should assist in this.

IV
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Introduction: Problems of Software Quality

Software is a critical element of most modern weapon systems, pro-
foundly influencing both effectiveness and cost. Thus many recent DoD
efforts to raise quality standards and reduce costs have focused on soft-
ware improvement. Government officials have zeroed in on such prob-
lems as lagging deployment schedules, high development costs, and poor
field performance.

A host of obstacles ranging from ever more complex systems require-
ments, to quickly evolving technology, and new programming languages,
have compelled programmers and managers to search for new and bet-
ter ways to ensure software quality. The Assistant for Software Quality
Specification, or ASQS (pronounced Asks), stems from this research.
ASQS aims to become an effective enabling technology for quality soft-
ware.

What is Quality?

Current SQA ASQS was developed to fill the gaps in current software quality specifi-
Methods cations and quality assurance (SQA) techniques and eliminate the often

cumbersome procedures of those methodologies. Currently, many SQA
and software acquisition management personnel rely on the Specifica-
tion of Software Quality Attributes Guidebooks (Vols. I-I]) as a frame-
work for specifying and verifying software quality requirements.

Quality, as defined in these guidebooks, is broken down into major
quality factors such as: efficiency, portability, reliability, maintainability,
integrity. These factors in turn are further subdivided into a set of soft-
ware quality criteria such as: anomaly management, modularity, self-
descriptiveness. Finally, these quality criteria are reduced to elements
which can be measured, called quality metrics. An example quality met-
ric of the criteria "anomaly management" would be whether error toler-
ances have been specified for external data input. This is a specific ele-
ment of software which can be measured, and if properly implemented it
will improve the anomaly management capabilities of the system and
thus contribute to the quality factor reliability.
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An Expert System for Non-experts

To specify software quality, an evaluator must use a complex set of rules
to identify quality goals, select, and specify quality metrics, while keep-
ing in mind a web of intricate interrelationships between diverse quality
factors. Not only does this process entail a substantial investment of
time to learn and apply, like most software-related activities, it requires
significant experience to implement effectively.

ASQS's With ASQS, the system is the expert, translating the user's perceptions
Automated of system characteristics into a comprehensive set of software quality
Assistance metric elements and goals. The user may know, for example, that the

envisioned system must operate on two different host systems, involving
two different off-the-shelf database management systems, yet not real-
ize that this implies the need for high scores for the "criterion" Applica-
tion Independence and the "factor" Reusability. ASQS allows users to
tailor the framework for their program without becoming embroiled in
metric-level details.

As a decision-aid for software quality, ASQS relies on a comprehensive
knowledge-base founded on two main sources: 1) the rules and guide-
lines set out in the Quality Guidebooks; 2) years of experience with the
Air Force Systems Command and their supporting contractors in apply-
ing and evaluating software quality metrics. Moreover, ASQS is contin-
ually updated to reflect new experience and/or changes in software qual-
ity concepts.

ASQS Uses ASQS operates in a user-friendly environment, making use of a series
a Mouse & of window displays (see Figure 1.1) which are manipulated with an opti-
Windows cal mouse. Each of ASQS's functions are flexibly designed to aid a wide

range of software professionals throughout the software development
life cycle.
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Concept Exploration through Production and Deployment

Unlike many tools which are specific to one software development
phase, ASQS is designed to assist software professionals from the con-
cept exploration stage of a system through the production, deployment
and maintenance stages of the system. ASQS provides automated assis-
tance in:

* prioritizing quality factors.

* capturing the rationale behind the choices.

* tailoring the metrics framework.

* establishing meaningful numerical goals.

* assessing compliance at each development stage.

From the moment the need for a system is identified, the ASQS Consul-
tation facility guides the user through a structured series of interactive
questions designed to help define the essential system requirements and
priorities prior to full-scale development. The questions can range from
more general characteristics of a software system such as:

Is integration framework an embedded system/subsystemYE

...UNK ...NOWN.. ... .. .

...to those that are more relevant to a specific application, such as a
fighter guidance system:

No
clas dsified data ? UNKNOWN.. ..

ASQS Infers Based on the user's responses, ASQS automatically branches to ques-
& Branches tions concerning other subsidiary issues. As the user works through

questions concerning all relevant issues, ASQS makes inferences and
draws conclusions regarding software quality requirements. Each infer-
ence that ASQS makes reduces the number of questions that the user
will have to consider.
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ASQS At anytime the user can access and investigate the logical chain of rules
Allows that ASQS used to reach each conclusion. That is, ASQS does not nor-
Visibility mally burden the user with cumbersome details, but can provide insights

into its logical functioning when desired.

ASQS Covers In addition to maki:,g the user consider issues which might have been
All Relevant otherwise overlooked, ASQS can point out interrelationships between
Issues diverse areas of software quality that might otherwise not be evident.

For example, an increase in software's flexibility may negatively impact
survivability. More flexible software is generally less able to perform
critical functions without failure in the event of an error.

The net result of a Consultation Session is that ASQS highlights the
areas of the proposed system where development and verification efforts
should be focused throughout the software development ife-cycle.

As a more detailed concept of the system goals evolves over the course
of the development life-cycle, priorities are naturally bound to change.
ASQS allows the user to easily add, delete, or change characteristics at
anytime, and adjusts its conclusions appropriately.

ASQS is ASQS supports both the process and products of DoD-STD-2167. The
Consistent flexible nature of ASQS allows it to support quality throughout the 2167
with DoD- life-cycle. In the early stages, ASQS automates the representation of
STD-2167 system and software functions as described in the System/Segment Spec-

ification (SSS) and the Software Requirements Specification (SRS). Lat-
er, ASQS can be used to represent and specify quality for lower levels of
decomposition such as Computer Software Configuration Items (CSCIs).
It is possible to use ASOS at lower levels if desired to specify quality for
specific components such as Top Level Computer Software Components
(TLCSCs), Low Level CSCs, and even units.

ASQS serves as an aid to developing the quality-related sections of
2167 products. The information captured by ASQS is directly applicable
to the development of the system factor requirements in the SSS and the
software factor requirements in the SRS.

ASQS is a ASQS documents each version oi the software quality specification and
Project records the rationale behind changes. The user can consult and/or re-
Historian turn to previous versions of the quality specification. This gives the

software development team the ability to run "what-if" scenarios, con-
sidering the merits and drawbacks of various proposed alternatives. In
tais way, ASQS functions as a project historian. ASQS allows software
managers to make decision, based on knowledge of past history, provid-
ing continuity through changes in project personnel, and changes in
project priorities.
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Figure 1.2 shows an example of a section of a Version Management
Iree, tracing the evolution of different versions of a software package
during its life-cycle. Version 1 (V1) can be created to represent the fun-
damental mission needs and the corresponding software quality needs.
Versions 2 and 3 are created by refining needs during the initial formu-
lation of concepts. Version 4 results from evaluation of alternative con-
cepts during concept exploration. This might be compared to a refine-
ment of an earlier concept, such as version 5, or to an alternative
derived from the same version, such as versions 6, 9, and 10.

Versions 7 and 8 represent further alternative exploration derived from
V6. If version 10 is chosen as the best alternative during demonstration
and validation, then version 11 forms the baseline for system/software
requirements analysis. Software quality priorities can be incorporated
into overall system level quality priorities documented in the System/
Segment Specification (SSS). Versions 12 through 17 are further refine-
ments corresponding to each of the life-cycle phases. For example,
these refinements might represent a better understanding of quality
goals derived from software quality evaluation.

Changes in system needs, changes in the development plan, and feasibil-
ity and cost considerations are all potential reasons for refining the soft-
ware quality goals. Versions 18 and 20 illustrate the evaluation of alter-
natives that migh result during assessment of compliance with quality

ASQS '

.. ,, , ,.

Figure 1.2 ASQS's Version Management Te
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goals to determine a corrective action or appropriate change in priori-
ties. Versions 19 and beyond represent updates to the specification to
reflect changes in demands or priorities for the system during post de-
ployment.

Once the software development is underway, ASQS also helps with soft-
ware evaluation. ASQS complements the Automated Measurement Sys-
tem (AMS), an automated system for evaluating the quality of software
based on a comprehensive framework of softw , - metrics. ASQS pro-
vides meaningful numerical goals to the AMS for comparison to evalua-
tion results. The AMS computes scores for software quality factors
based on the project-specific framework provided by ASOS. The
framework is tailored by ASQS to eliminate metric elements that are
not applicable to the project to prevent introducing an irrelevant bias
into the overall scores. Also, the criteria, metrics and metric-elements
are weighted to emphasize the characteristics most important to the
project. The evaluation results provided by the AMS feed into ASQS
for an in-depth assessment of compliance.

ASQS Helps When a quality problem is identified, ASQS helps the user determine
Pinpoint what the problem is and where it originates. Were the goals unrealistic,
Problem or did the contractor simply fail to achieve the goals? Were the results
Areas biased by the scoring med - I How would a further tailoring of the re-

quirements affect the score What are the quality trends over the
course of the project? ASQS can assist the user in answering all these
questions, documenting them in reports for the record.

Summary

Design and In short, ASQS is designed to provide automated support during every
Development phase of the software development process. First, its user-friendly Con-

sultation Session bridges the gaps between software-quality concepts
and systems needs, and between quality specific terminology and termi-
nology understood by application-oriented software professionals such
as acquisition managers. By aiding in defining quality requirements
prior to ful-scale development, ASQS can potentially save time and
money over the course of a project.

Project Second, as a project historian ASQS assists project managers and pro-
Historian grammers throughout the development cycle. Its documentation and

report-generating functions help keep everyone on the project up-to-
date on the latest version and the rationale behind decisions to maintain
or change certain features.

Software Third, ASQS assists software evaluation at every stage. It puts the out-
Evaluator put of software measurement tools in a meaningful framework, measur-

ing the obtained scores against the target goals based on the defined
systems requirements.
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Quality Fourth, ASQS assesses the quality needs and characteristics of the proj-
Assessor ect. It provides guidance for improving the consistency and feasibility of

the software quality goals. It can tell the user where the problems and
shortcomings exist and suggest modifications to achieve more desirable
and/or realistic goals.

ASQS is an expert system designed for users with a wide range of abili-
ties. For those who are less familiar with the intricacies of software cod-
ing, ASQS can translate a general concept of system functional require-
ments into a framework of quality metrics. Yet even for those who
already have years of experience in quality metrics, ASQS can eliminate
many of the tedious and cumbersome processes of current methodolo-
gies.
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Status and Future Development

The current version of ASQS is a feasibility model created to demon-
strate the concept of automated assistance for software quality specifica-
tion. It contains the essential tool components for ranking software
quality factors, considering factor interrelationships, tailoring the frame-
work, and developing numerical goals. It also contains over 350 rules
which illustrate these concepts. The current rules support the develop-
ment of an initial quality specification for the 13 software factors based
on system quality factors. Most of the more detailed rules are in the
area of reliability.

An ASQS training course was conducted for government and industry
personnel with a variety of backgrounds and responsibilities. The
course demonstrated that the current version of ASQS is an effective
tool for teaching software quality technology. The course also demon-
strated ASQS as a promising vehicle for automating the process of soft-
ware quality specification.
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Getting Started

Before getting started, it is helpful to know a little bit about the hard-
ware and software with which you will be working.

If you have worked with a mouse in a windows environment, you might
want to go directly to the section entitled Using the Mouse and Menus,
page 2-6. There you can find specific information on using the mouse
and windows in the Xerox Workstation and ASQS environment.

Working with Windows

If you have never worked with a Mouse or with windows, this section is
intended to give you a little background on the tools with which you will
be working.

The Mouse The key piece of hardware for using ASOS is a small input device
known as a "Mouse." It is about the size of a bar of soap and is con-
nected to the computer keyboard by a long wire (see Figures 2.1 and
2.2). On the top side of the mouse are three buttons. On the underside
of the mouse is a set of photoreceptor cells for detecting the movement
of the mouse.
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Windows The mouse is used in a special "environment" known as "Windows."
Each window is a-rectangular work area on the screen, distinguished
with borders and titles see Figure 2.1). The windows environment al-
lows a number of work areas to share a single display. The work areas
can either belong to the same program or to completely unrelated appli-
cations.

For example, think of the screen as analogous to your desk; both are
work areas on which you can perform any number of functions, such as
writing, drawing, or playing chess. The difference between a desk and a
screen, however, is that most software will not allow you to have more
than one function on the screen at one time. Before you can use your
graphics program, you must exit your word-processing program or your
chess game. It is as if you were not allowed to use your desk as a draw-
ing surface until you put all your writing implements and your chess-
board in a drawer.

With windows, you can use the screen as you would your desktop. Not
only can you have your writing tools next to your drafting tools and your
chessboard, but you can easily go back and forth between each function.

ASQS uses the windows environment for two reasons. First, the windows
environment allows you to look at a project from many different
"angles" at one time.

For example, Figure 2.3 shows an ASQS Consultation Screen with five
windows opened at once. Each of these windows has a distinct function.
One of the windows is only for system messages to the user, another is
primarily for user input, etc.

The second reason for choosing a Windows environment for ASQS is
that it is much more user-friendly than a conventional screen environ-
ment. Pop-up option menus and Roadmaps eliminate the need to
memorize endless lists of keyboard commands. The mouse lets you
quickly move to any area of the screen without having to use the key-
board.

This is just a general overview of the environment in which you will be
working. How to manipulate the mouse and windows will be covered in
the next section. How to use ASQS as a software quality specification
tool will be covered in Chapters 5-10.
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Using the Mouse and Menus

So that you can easily find the cursor on the screen at any time, a small
diagonal arrow (shown below) is used instead of the traditional blinking
underline:

The Screen This arrow will be referred to as The Screen Pointer. By moving the
Pinter mouse, you can move the screen pointer to any position on the screen.

The Tracking The mouse must be used with the special cardboard mat known as The
Surface Tracking Surface. The distinctive pattern on the tracking surface allows

the mouse's photoreceptor cells to detect movement.

Position the mouse flat in the center of the tracking surface, with its
connecting wire facing away from you (as shown in Figures 2.1 and 2.2).
By sliding the mouse straight forward in the direction of the wire (away
from you), the screen pointer moves toward the top of the screen.
When the mouse is pulled toward you, the screen pointer moves toward
the bottom of the screen.

Similarly, by sliding the mouse to the right or left, the screen pointer
moves to right or left on the screen.

The three buttons on the mouse enable you to give input to ASQS, as
well as perform a variety of actions effecting the windows environment.
In addition to allowing you to make selections from all ASQS menus,
you can open, dose, move, reshape or print a variety of windows.

Before going into the different uses of each mouse button, it is impor-
tant to understand that the computer distinguishes between two logical
positions of each button: pressed down and released. Depending on
what type of window you are in, each position of each of the three but-
tons will mean something different to the computer. There are, never-
theless, a few general rules as to what each button will do.

The Right By pressing down the Right Button, you can display two different me-
Button nus. If the screen pointer is within a window, a Window Utilities Menu

will appear (see Figure 2.4). If the screen pointer is not inside a win-
dow, a Background Utilities Menu will appear (see Figure 2.5).

As you move the screen pointer over the menu options, each in turn will
be highlighted in reverse video. For example, in Figure 2.5 the menu
option "Hardcopy" is highlighted. All of these options are described in
detail in Chapters 3 and 4. Note, however, that most Window Utilities
menus are a subset of the one shown in Figure 2.4.
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An Example of a Background Utilities

Window Utilities Menu Menu

To select options from either of these two menus, simply release the
right button when the desired item is highlighted. To continue without
selecting a menu item, simply move the screen pointer off the menu so
that no options are highlighted and release the button.

The Left The Left Button is the main button for selecting and executing ASQS
Button functions. Chapter 5 will give a detailed description of these functions

and the use of the mouse with them.

The Middle The Middle Button on the mouse is used to complete functions that
Button have been selected with either the left or right button. In general,

ASQS will tell you when to use the middle button.

Important-If you accidentally release the button while one of the options is high-
lighted, that option will be selected. You may cancel by pressing once on the Stop
key on the left side of the keyboard.
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The Window Utilities Menu

This section gives a detailed description of the various options available
on one or more Window Utilities Menus.

To display a Window Utilities Menu:

1) move the screen pointer within a window area.

2) press and hold the right mouse button.

To select from the Window Utilities Menu:

1) display the menu holding the right button down.

2) move the screen pointer to the desired selection (it will be
highlighted in reverse video).

3) release the right button.

Because not all options are accessible in each window, the options dis-
played on a Window Utilities Menu will vary according to where in the
ASQS program you are. To determine if a particular option is available
for any given window type, press and hold the right mouse button while
the screen pointer is within the window area. The Window Utilities
Menu which is displayed will contain the options available for that
window.

Figures 3.1a and 3.1b illustrate two examples of Window Utilities Me-
nus. Figure 3.1a is the Menu of available options at the Top-Level
Roadmap. Figure 3.1b is a Menu with all available options displayed.

Close
Snap
Paint

Bury
Redisplay

Snap Hardcopy 0
Move Move
Shrink Shape

Shrink

Figure 3.1a Figure 3.1b
A Window Utilities A Window Utilities

Menu for the Menu displaying
Top-Level Roadmap all the options
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Snap

The snap option allows you to make a copy of any image displayed on
the screen. This "snapshot" can be put aside for future reference, saved
as a file, or printed. However, the snapshot will not function as if it
were the original object. You are allowed to define rectangular snap-
shots only.

To make a snapshot of a region of he screen:

1) Position the screen pointer within a window, press the right
mouse button to display the Window Utilities Menu and select
"Snap."

2) A small box will appear at the tip of the screen pointer: As
you move the screen pointer around, the box will follow.

3) Move the box so that it is over the upper left-hand corner of
the intended subject area. Press and release the middle mouse
button. This will anchor the upper left hand comer of the box.

4) Drag the screen pointer to the diagonally opposite corner of
the subject of the snapshc . .z ou move the screen pointer,
the box will expand to iorm a frame around the subject.

5) When you have completely surrounded the intended subject,
press aid release the middle mouse button. This makes the
actual snapshot, and a n-, window is created to store it.

6) A ghost frame will appear, (see Figure 3.2). As you move the
screen pointer the frame will move with it. Position the frame
in the desired location. Press and release the middle mouse
button.

7) If you wish to print, reposition, or delete your snapshot, or
convert it to an icon, you may use the Hardcopy, Move, Close,
or Shrink functions available on the Window Utilities Menu
inside the snapshot window.
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Figure 3.2 A 'Snapshot" of a Banner Window with a ghost-frame for
placing the new window containing the snap
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Hardcopy

The Hardcopy option allows you to send a "snapshot" of any area of the
screen either to a printer (the default option) or to a file.

To make a hardcopy:

1) Make a "snapshot" of the area of which you want a hardcopy."
(See instructions under Snap.)

2) Position the screen pointer within the frame of the snapshot,
display the Window Utilities Menu, and select "Hardcopy."

3) Note that there is a small arrowhead after the word "Hardco-
py." This indicates that there is a sub-menu containing options
for the destination of your output. If you wish to choose the
default options, skip to Step 5. (Default options: To a Printer,
Installed Printer).

4) If for any reason you wish to send a hardcopy to a file or to a
printer other than the one specified as default during system
installation, slide the screen pointer off the edge of the Win-
dow Utilities Menus at the arrowhead, while still holding down
the right mouse button. This will display the sub-menu.
Move the screen pointer to highlight the option you wish to
choose, and release the buton to select it.

5) If you did not choose the default options, you will be
prompted for the appropriate input. Otherwise, your print-job
will be sent automatically to the default printer.

* lfiou select the Hardcopy option from the Window Utility Menu without first making

a snapshot, you may get a printout of only part of a window.
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6) Messages will appear in the black System Prompt Window in-
dicating that the bitmap is being formatted. Wait until the
message "done" appears before continuing your work. (See
Figure 3.3).

7) If you wish to save your snapshot for future reference, you may
want to convert it to an icon using the Shrink option. You can
get rid of the snapshot using the Close function.

Prmp 8 Sno

m g a

Figure 3.3 The System Prompt Window indicating that the computer has finished
sending output to the printer

3-7



Shrink

The Shrink function allows you to temporarily convert certain ASQS
windows into small symbols known as icons. Figures 3.4a and 3.4b illus-
trate two examples of icons, one for the Top-Level Roadmap, and the
other for a snapshot.

Shrinking is especially helpful when you have a number of windows that
you need to be able to reference quickly, but do not want to have them
taking up screen space.

See Chapter 5, ASQS Window Types, to determine which windows may

be stored as icons.

To shrink a window to an icon:

1) Position the screen pointer within the window, press the right
mouse button to display the Window Utilities Menu, and se-
lect "Shrink."

2) You may Move the icon as you would any other window. To
restore the icon to a normal size window, use the Expand
function.

Figure 3.4a Figure 3.4b
An Icon for the An Icon for a

Top-Level Roadmap "Snapshot"
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Expand

This option allows you to restore an icon to a regular window after it
has been reduced using the Shrink function. (See Figure 3.5.)

-To -expand an icon to a window-

1) Position the screen pointer on top of the icon that you want to
expand. Press the right mouse button to display the Window
Utilities Menu, and select "Expand."

2) The icon will disappear from the screen and the window will
reappear in the same location it was before it was originally
reduced.

A shortcut to expanding an icon into a window is simply to click on the
icon with the middle mouse button.

S.-Q

RASQSFRAQSSSE DMNSRTC

QUAUITY EL

FACA'S EXIT

QUAQUIT

DATA M

Figure 3.S A Roadmap Window in Icon form
and in Expanded Form
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Close

The Close option allows you to close a window that you have created.*
For example, when you make a "snapshot" of a region of the screen, a
new window is opened to store the snapshot. Once you have finished
with the snapshot, you can get rid of it by closing the window containing
it.

To close a window:

1) Position the screen pointer within the window that you want to
close. Press the right mouse button to display the Window
Utilities Menu, and select "Close."

2) The window will disappear from the screen.

Important - Do not attempt to execute the Close function in any windows generated
by ASQS. This could cause serious problems with your files. ASQS provides options
on its Top-Level Roadmap for Exiting and Quitting an ASQS session.
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Move

The Move option allows you to relocate a window to another area of
the screen.*

To move a window:

1) Position the screen pointer within the window that you want to
move. Press the right mouse button to display the Window
Utilities Menu, and select "Move."

2) A ghost-frame covering the same area as the current window
will appear. If the window has an attached ASQS menu, the
size of the ghost-frame will reflect the added width (see
Figure 3.6).

3) Position the fiame at the desired new location for the window.
4) Press and release the middle mouse button. The window will

appear in the new location.

ASQS
VWCPIXA7TIIN DATE
VFW ALrrHll~~VW VERSMC~ TY

Figure 3.6 An ASQS Tree Window with a Ghost-frame. Note that the
width of the ghost-frame takes into account the attached menu

The system will not allow you to pull a window off the screen display. If you wish
to relocate a window such that part of it is beyond the edge of the screen, you
must push it of the screen. To do so, initiate the Move function in a corner of the
window opposite the part which will be pushed off screen. In general it is not
good practice to move windows off screen.
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Shape

The shape function allows you to change the dimensions of many ASQS
windows, permitting you to view more information at any given time.

When a window is reshaped, only the area through which you view in-
formation is changed, not the actual size of the document. If you make
a window twice as large, you are not magnifying the document two
times, rather you can view twice as much of the document at once.

For example, as a Version Management Tree (VMT) becomes larger, it
is impossible to display the whole Tree in the default size window (see
Figure 3.7). By increasing the dimensions of the VMT Window, you can
see much more of a VMT at one time.

(See Chapter 5, ASQS Window Types, to determine which windows may
be reshaped.)

To reshape a window:

1) Position the screen pointer within the window that you want to
shape. Press the right mouse button to display the Window
Utilities Menu, and select "Shape."

2) A small box will appear at the tip of the screen pointer: As
you move the screen pointer, the box will follow.

r"---'

3) If you wish to reshape the window in its current location, go to
step 4A. If you wish to reshape the window in a new location,
go to step 4B.
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Shaping in 4A) Press and hold the middle mouse button. A ghost frame, an-
the Same chored in the corner opposite the one closest to the screen
Location pointer, will appear (see Figure 3.7). While holding the but-

ton down, reshape the frame to the desired dimensions of the
new window. Release the mouse button. The newly shaped
window will appear.

or

Shaping 4B) Move the small box to the desired location for the new win-
in a New dow. Press and hold the left mouse button. A ghost frame
Location will appear with the upper left hand corner anchored. Move

the mouse to shape the frame to the desired dimensions. Re-
lease the mouse button. The newly shaped window will ap-
pear.

frame~R~r. indicatin neVsieRfSheWOdo

3-13

VIEW CA"rION DATE

VFW AUTHOR
VIEW VERSION TYE

VeI CONT'rUlU

VI V2VIG

V12
V14

Figure 3.7 A Version Management Tree Window with a ghost-
frame indicating new size of the Window
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Bury

The Bury option allows you to move a window to the bottom of a stack
of overlapping windows (see Figure 3.8). This is useful when you have
multiple windows open at one time and the information you wish to
consult in one window is obscured by another overlapping window.

To bury a window:

1) Position the screen pointer within the window that you want to
bury. Press the right mouse button to display the Window Uti-
lities Menu, and select "Bury."

2) The window will move to the bottom of the stack.

3) To move a buried window back to the top, move the screen
pointer to an exposed area of that window, press and release
the right mouse button. If no part of the buried window is ex-
posed, simply "Bury" or "Move" the windows covering it.

.........................................*<.

ft ~ ~ ~ ~ ~ ~ !!.! ;i lp-oe mm vpo~ s ..-!-: P.....

.......... ......... ... .

F ADMAP FOR ASQS sasht ofaEM RoMadmSapWndof FTW RE GU M

NED FACTORS our......

is obscured beneath a Banner Window
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Clear

The Clear option allows you to delete the entire contents of a window.
In general, the "graphic" portions of most ASQS windows cannot be de-
leted, but text and messages can be cleared.

You may consult Chapter 5, ASOS Window lypes, to determine which
windows can be either partially or completely cleared.

The contents of some windows, if cleared accidentally, can be brought
back with the Redisplay function.

To dear a window:

1) Position the screen pointer within the window that you want to
clear. Press the right mouse button to display the Window
Utilities Menu, and select "Clear."

2) If the window does not go blank, this means that it is one
which cannot be cleared.

* It is important to note that clearing a window does not delete anything from a
project or from disk. It clears the display only!
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Redisplay

The Redisplay option prompts the system to redraw a window or its con-
tents. In general, the majority of ASQS windows do not have a redis-
play capability. You can consult Chapter 5, ASQS Window TIypes, to de-
termine which windows can be either partially or completely
redisplayed.

In some instances the redisplay function will restore the contents of a
window which has accidentally been cleared.

To redisplay a window:

1) Position the screen pointer within the window that you want to
redisplay. Press the right mouse button to display the Window
Utilities Menu, and select "Redisplay."

2) The window will vanish briefly and then be redisplayed.
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Paint

The Paint option allows you to draw on snapshots of ASQS windows.
This option can be useful for making notations on presentation materi-
als (see Figure 3.9).

...' ..' ..... ... ".: .. ~.ii.!:...i i !~ii~~~~~~iii~~ :: ::i!! .. .: 7

D!:: :: i... ......i' lo s

Fu .ASQS Scosition W

Select applicinstructions underEC1 Snap).
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tionse . Reease Syte buttomto slcsnotion w htihg-

4B rithe lefotto muse buton te Paint boingtepier

As Mk"sonaso" relas the button he oi wnt wlsto paint- e
in.uton nerSa)

4) Pressto the middlen butointoeras byhi mohen theapsotr. Pre-s
leae tihtse button to eraing. heWno Uiie eu

5) Youca printe yunso wilchne th h paintedmrkngssipl
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The Background Utilities Menu

Since most ASQS users will rarely need some of the options available
on the Background Utilities Menu, this chapter will describe in detail
only the few functions which are generally useful. These are described
first.

For the remainder of the Background Utility Menu options, we have
provided general descriptions for informational purposes only. These
are listed in the table of contents under Miscellaneous. Ordinarily, only
highly-experienced users and the system administrator will use these
functions. For in-depth information see the Xerox workstation user's
manuals.

To display the Background Utilities Menu:

1) move the screen pointer so that it is not within any window
area.

2) press and hold the right mouse button.

To select from the Background Utilities Menu.

1) display the menu holding the right button down.

2) move the screen pointer to the desired selection (it will be
highlighted in reverse video).

3) release the right button.

Exec

File Browser
IdleSaveVM

Snap
Hardcopy

PSW
TEdit

Figure 4.1 The Background Utilities Menu
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ASQS

The ASQS option is used to initiate or return to an ASQS session. A de-
tailed description of the various ASQS facilities, and instructions on how
to use them, are contained in Chapters 5-10.

To call up ASQS:

1) Position the screen pointer so that it is not within a window.
Press the right mouse button to display the Background Utili-
ties Menu, and select "ASQS."

2) You will be prompted to enter your user name and the pass-
word. Enter this information with the keyboard.

3) Once the valid password has been entered, the Top-Level
Roadmap for ASQS will appear (Figure 4.2). Refer to Chap-
ters 5-10 for detailed information on using ASQS.

.... ASQS

c~t flt t a " im p if A& ami w a a --mw, am~ mdj ft ft mm ...........

ROADMAP FORi%0.0' SYSTEM ADMINISTRATION
QUA~LM" EL

NE FACTORS EXIT
AND

CRITERIA ".

$Ol6"f~lilETALOIUNG

$-I PC1FICATIONQ fF

Figure 4.2 The Top-Level Roadmap is displayed upon entering ASQS
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SaveVM

Interlisp allocates a virtual memory storage space much larger than the

physical memory on the computer. By continually swapping pages be-

tween the physical memory and the hard disk, Interlisp functions as if it

had much more physical memory than it actually does.

Because of the constant swapping, at any given moment the total state
of Interlisp virtual memory is stored partially on disk and partially in

memory. The SaveVM option causes the entire virtual memory to be

updated on the disk. Then, should the system need to be restarted, (be-

cause of a power failure or a system crash) no work will be lost.

The Xerox workstation also allows you to specify a set time interval at

which the virtual memory will be saved automatically. The default set-

ting specifies that the virtual memory will be saved every ten (10) min-

utes.

See pages 12.6ff. of the Interlisp-D Reference Manual (Volume 1) for

complete information on the SaveVM function.

To save the Virtual Memory:

1) Position the screen pointer so that it is not within a window.
Press the right mouse button to display the Background Utili-
ties Menu, and select "SaveVM."
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Idle

The Idle option allows you to put the Xerox workstation into the idle
mode in order to save the phosphor of the display screen. Sub-menus
for the Idle option also provide a variety of functions related to the au-
tomatic timeout period and setting re-entry access.*

When the system enters the idle mode, whether automatically or by in-
tention, no ongoing process is affected. To return to your work simply
press and release the middle mouse button.

To enter the idle mode:

1) Move the screen pointer so that it is not within a window.
Press the right mouse button to display the Background Utili-
ties Menu, and select "Idle."

2) To indicate that the workstation is in the idle mode, the screen
display will darken and generate a graphic image or display a
moving logo.

3) To exit the idle mode, press and release the middle mouse but-
ton. You will return to the point at which the system went into
the idle mode.

* The sub-menu options for Idle should be set only by an authorized system adminis-
trator. Playing with these options could threaten the integrity of the system security.
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Hardcopy

The Hardcopy option allows you to send a "snapshot" of any area of the
screen either to a printer (the default option) or to a file.

An alternate way to make a hard copy is described in Chapter 3, The
Window Utilities Menu.*

To make a hardcopy:

1) Move the screen pointer so that it is not within a window.
Press the right mouse button to display the Background Utili-
ties Menu, and select "Hardcopy."

2) Note that there is a small arrowhead after the word "Hardco-
py." This indicates that there is a sub-menu with options for
the destination of your output. If you wish to choose the de-
fault options, skip to Step 4. (Default options: ro a Printer,
Installed Printer).

3) If for any reason you wish to send a hardcopy to a file or to a
printer other than the one specified as default during system
installation, slide the screen pointer off the edge of the Back-
ground Utilities Menus at the arrowhead, while still holding
down the right mouse button. Move the screen pointer to
highlight the option you wish to choose, and release the button
to select it.

4) If you did not choose the default options, you will be
prompted for the appropriate input. Once the printer or file
has been specified either by you or by default, a small box will
appear in place of the screen pointer.

5) Position the upper left-hand corner of the box over the upper
left-hand corner of the intended subject of the hardcopy.

6) Press and hold the middle mouse button. As you drag the
mouse, a ghost-frame will appear and grow. Surround, with
the ghost-frame, the intended subject of the hardcopy.

7) Release the mouse button to send a bitmap of the subject to
the printer.

ir you are not experienced in handling the mouse, it is better that you first make a
snapshot of the intended subject as described in Chapter 3, under Snap and
Hardcopy. By making the snapshot before sending the image to print, you are sure
of your subject without having to tie up the printer and slow up processing capacity.
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8) A message will appear in the black System Prompt Window
indicating that the bitmap is being formatted. You must then
wait until the message "done" appears before continuing your
work. (See Figure 43).

Figure 4.3 The System Prompt Window indicating that the computer
has finished sending output to the printer
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Snap

The snap option allows you to make a copy of any image displayed on
the screen. This "snapshot" can be put aside for future reference, saved
as a file, or printed. However, the snapshot will not function as if it
were the original object. You are allowed to define rectangular snap-
shots only.

Snap on the Background Utilities Menu is identical to Snap on the

Window Utilities Menu (page 3-4).

To make a snapshot of a region of the screen:

1) Position the screen pointer so that it is not within a window,
press the right mouse button to display the Background Utili-
ties Menu and select "Snap."

2) A small box will appear at the tip of the screen pointer:

r-"-I

As you move the screen pointer around, the box will follow.

3) Move the box so that it is over the upper left-hand corner of
the intended subject area. Press and release the middle mouse
button. This will anchor the upper left hand comer of the box.

4) Drag the screen pointer to the diagonally opposite comer of
the subject of the snapshot. As you move the screen pointer,
the box will expand to form a frame around the subject.

5) When you have completely surrounded the intended subject,
press and release the middle mouse button. This makes the
actual snapshot, and a new window is created to store it.

6) A ghost frame will appear, (see Figure 4.4). As you move the
screen pointer the frame will move with it. Position the frame
in the desired location. Press and release the middle mouse
button.

7) If you wish to print, reposition, or delete your snapshot, or
convert it to an icon, you may use the Hardcopy, Move, Close,
or Shrink functions available on the Window Utilities Menu
inside the snapshot window.
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Figure 4.4 A "Snapshot" of a Banner Window and ghost-frame for
positioning the snapshot window
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DirGrapher

The DirGrapher option creates a graphic tree-structured diagram of the
current organization of directories and subdirectories on the disk. Us-
ing the mouse and the DirGrapher window (Figure 4.5a), you can
create, delete, and back-up directories, as well as move files between
directories.

Often when you begin work on the Xerox workstation, you will find a
DirGrapher window already open. If you find it is in your way, rather
than Close the DirGrapher, it is better to Move the window or Shrink it
to an icon (Figure 4.5b). You will find that the DirGrapher takes a
good deal of time to re-open. Should the icon be in your way, simply
Move it to a empty corner of the screen.

See pages 134ff: of the Lisp User Packages Manual for complete in-
structions on the use of the DirGrapher.

Create DirSelect directory on which to apply File Dlt i

cet Dir
{DSKJ Restore Dir .~Move Dir

Copy Dir
L .ES Connect Dir

SSTEVE PRINTER PATCHES LARRY FONrS Apply FB P
Move File(s)
Copy File(s)

In te rru t

Figure 4.5a The DirGrapher Window

3I,

Figure 4.5b A DirGrapher Icon
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FileBrowser

The FileBrowser option allows you to access a user-interface for manip-
ulating the files stored on the workstation or file server. The File
Browser enables you to view, edit, delete, print, load, copy, move, re-
name, compile and retrieve information about files or groups of files.
The File Browser can also be used in combination with the DirGrapher
for quick and easy manipulation of files.

The File Browser creates a window with an attached command menu
(see Figure 4.6), enabling you to select operations and files with the
mouse.

See pages 132ff. of the Lisp Library Packages Manual for complete in-
structions for the use of the File Browser.

File group description: °

Enumerating (DSK} < LSPFILES>•EMYCIN2 > *.** done

Total: 73 /6219 Pages Deleted: 0 /0 pages Delete
Undelete •

Copy
ASILDCOM1 55 3-Aug-87 Rename
BONUS.;3 46 16-Jun-87 Hardcopy ..
BONUS.DCOM;2 24 16-Jun-87 See
BUILD.;IO 7 7-Aug-87 Edit
BUILD..9 7 6-Aug-S7 Load :X'
SBVMISC;2 26 7-Apr-87 Compile •
BVMISC.DCOM;1 21 7-Apr-87 Expunge
CHANGES.SAMPLE.19 275 1-Sep-87 Recomute
CHANGESSAPLE;18 273 I-Scp-97 i! :

CHNES.SAMPI.-17 270 1-Sep-87 ' ..'

CHANGES.SAMPL-16 265 31-Aug-87 .

Figure 4.6 The File Browser Window

4-12



PSW

The PSW option opens a process status window (Figure 4.8), allowing
you to examine and manipulate all the existing processes.

The window consists of two menus: the top one lists all processes run-
ning at the moment; the bottom lists commands which can be executed
on the process selected in the top menu.

See pages 23.16ff. of the Interlist--D Reference Manual (Volume 2) for
complete information on the use of the PSW option.

MOUSE
\DLRS232O. WATCHERr

\10MBWATCHER I
EXEC &

BICLOCKPROCESS
\NSGATESLISTEINER

\TIMER.PROCESS
BACKGROUND__

BT WHO? KILL
BTV KBD'- RESTART

BTV! BREAK SUSPEND

Figure 4.7 A Process Status Window with the
"process" MOUSE selected
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TEdit

The TEdit option opens the Interlisp text editor window (Figure 4.10).
TEdit is useful for entering, editing, formatting and printing documents
and reports related to the ASQS functions.

TEdit allows you to perform many of the same functions as regular
word-processing programs used on personal computers such as the Ap-
ple Macintosh.

See pages 35ff. of Lisp Library Packages Manual for complete instruc-
dons on the use of the TEdit option.

APPLY SHOW NEUTRAL

Prw - PMk UWdedne 5~q*.Thu 9
lMuRamm Heltfr = mod casic
TenImS Ofrl. othedoat: {}
Size: 1101 Supstuipt S111mip D)smc{}

Ptkae select a place for the insertion

Now I tih e fw frU ml .c ta coe to the aid of their

S- -AWR

Tlse arte bled th da" trh sa men' ml.

If ewu e and ASQS, th wrl vmid he a Is ulcer place.

It wa she ha .o dSims, It wa the wws of dn ...

Figure 4.8 A TEdit Window with the Font Change Option Menu
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Introduction

As you work with ASQS, you will encounter numerous different win-
dows. Each will vary in appearance, available menu options, and func-
tions.

However, this wide variety of ASQS windows can be classified into five
basic types:

Roadmap Windows
Banner Windows
Consultation Windows
Tree Windows
Ranking Windows

The first part of this chapter discusses:

The System Prompt Window (not an ASQS window) and the features
common to many ASQS windows:

Sub-menu indicators
The Options sub-menu
Scroll bars

The second part of this chapter presents examples of each of the five
basic ASQS window types. Each is accompanied with a description of
its purposes, functions and operations.*

While providing the most general information on using specific window types, this
chapter does not go into how to best use ASQS as a software quality specification
tool. That will be discussed in detail in Chapters 6-10.
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The System Prompt Window

As you are working in ASQS, you will notice a long black box, labeled
"Prompt Window," in one corner of the screen. TIhs s the System
Prompt Window. The System Prompt Window has two purposes:

1) It displays status messages concerning the Xerox workstation
and its input/output devices. For example, when you send a
job to the printer, the System Prompt window will tell you
when the workstation starts and finishes sending output, and
when the print job has started. (See Figure 3.3 or Figure 4.3.)

2) It displays Help messages for the Window Utilities Menu and
the Background Utilities Menu options.

To display these messages, move the screen pointer to the option for
which you desire Help, press and hold the right mouse button. Figure
5.1 shows the System Prompt Window displaying a Help message for the
Shape option.

Occasionally, the System Prompt Window will be partially obscured by
an overlapping window. The prompt window will automatically move to
the top of the stack as soon as a system message comes up. It will auto-
matically be buried again when you continue working in any window
that it is covering.

Figure 5.1 The System Prompt Window displaying a help message
for the Shape function
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General Window and Menu Information

Sub-menu Indicators

Many choices appearing on the various menus throughout ASQS are fol-
lowed by a small gray arrowhead. The menu choice "Option," for ex-
ample, will always have such an arrowhead (see Figure 5.2a). This ar-
rowhead is known as a sub-menu indicator. It tells you that there is a
sub-menu providing further options related to the menu choice which it
follows (see Figure 5.2b).

To display the sub-menu:

1) Move the screen pointer to the menu choice having a sub-
menu. Press and hold the left mouse button. The menu
choice will be highlighted in reverse video.

2) While still holding the mouse button, slide the mouse until the
screen pointer moves off the menu at the sub-menu indicator.
The sub-menu will appear and remain displayed for as long as
you hold the mouse button in the down position.

3) To select one of the options on the sub-menu, highlight it as
you would a regular menu choice and release the mouse but-
ton.

Threat Threat ~~~~ : i: ~~~~

Guided Weapon Guided WeaponScoring Scorin g .............. ....

Data Processing Data rocessing
Ground Support Ground Su ortOptions ossary ! :

Previous Ster

Figure 5.2a Figure 5.2b

Figure 5.2a shows an attached menu for a Banner Screen. Note the sub-
menu indicator after the menu choice "Options." Figure 5.2b shows the
same menu with the sub-menu displayed.

If you release the mouse button while the sub-menu is displayed, regardless of
whether or not a sub-menu choice is highlighted, the menu choice on the upper
menu will be selected.
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The Options Sub-menu

The Options sub-menu is the most common sub-menu throughout the
ASQS system. Figure 5.2b on the previous page, and Figure 5.3 below
show Options Sub-menus.*

SVIEW DESCRIPTON
SCHANGE NAME
CHANGE DESCRIPTION
CHANGE WEIGHT
DELETE
DECOMPOSE
ADD CHILD
COMBINE
READ NOTE HL

EXPLINI I GLOSSARY
VERSION MANAGEMENT

Figure 5.3 An Options Sub-menu

Options Sub-menu selections function as follows:

Roadmap: This selection backs the user all the way out to the Roadmap
for the major ASQS function which they are now using.

Help: When you select Help, ASQS displays context-specific information
about the purpose and functions of the current window. You select
Help by highlighting the selection.

Glossary: When you select Glossary, ASQS opens a window to display
an on-line version of the ASOS Glossary. You select the Glossary as
you would any other choice on the Option menu. Figure 5.4 shows the
Glossary window, which can be re-shaped to any desired size and
scrolled up, down, right, and left, using the side and bottom scroll bars
(described later in this chapter). When you select a Glossary Term with
the left mouse button, ASQS displays the definition in the ASQS Help
Window as shown in Figure 5.5.

Previous Step: This selection backs the user out to the step immediately
prior to the current one.

Note: Figure 5.3 also shows the selection "Continue.' Many attached menus in the
ASQS system have this choice. Users need to select "Continue" when they are ready
to proceed to the next step or function. TYpically, whenever "Continue" appears on
an attached menu, it is necessary to select it in order to proceed.
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A-93ign Factors and Criteria Rankings Factor Gauges Panel Wno
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Flight control system

Banner Window Functional characteristics
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*Bury G
C G.How

Guided weapon system
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*Change H
* Change Answer

Change Name Hardcopy
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Conclusion Window Intelligence system
Consult and Show Rankings
Consultation L
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Continue List Properties
Copy Characteristics
CSC M
CSC Integration and Testing
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CSCI.level Testing Mission Area
CSU Mission Area Selection Prompt Windo ,

.~ ~ ~ ~ ~ ~ ~ ~n . ... ..............

Figure 5.4 The ASQS Glossary Window, Listing the Glossary Terms
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One of the selections on the Quantifier
Roasdmap allowing users to select for
measurement the specific software criteria
and their metric elements most appropopriate
to the system under consideration. The

output of this process is a tailored quality
metrics framework.

Ranking windows -

ASQS-generated windows for displaying a
value matrix of rankings (High, Pedium, Low)
indicating the relative need of quality

factors for a particular function. When the
user selects a value with the cursor, ASQS

* provides an explanation of how ASQS arrived
at the value.

Determine Disposition of Changes -
An ASQS selection allowing the user to
select a reason for the changes to a version
of the quality specification (see
Refining/Enhancing, Exploring Possibilities,
Discard Changes, Options sub-menu).

Characteristic Selection Prompt Window -

Part of the Ranker Review/Change Answers
process allowing the user to select
characteristics and other information for
review or changes (see Application
Characteristics, Environment Characteristics

Development Characteristics, Functional
Characteristics, Data Presentation, Database
Management, System Factors, Survey Results,
and Options sub-menu).

Figure 5 The ASQS Help Window Displaying Definitions of Glossary Terms
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Scroll Bars

Sometimes an ASQS window can become so large that it cannot be
completely displayed on the screen at one time. Examples would in-
clude extensive Tree Windows, or the Consultation Log Window of the
Consultation Screen. (See illustration in Figure 5.4.)

Movin Stat*oaa VerionMOM Managl emen
Document Window Management"[ee

4 - _5< 6 0 12 16

13

Figure 5.6 Using Scroll Bars is like sliding a large document back
and forth under a small frame

In order that you may move quickly from one area to another in such
large windows, scroll bars have been provided. Scroll Bars are the small
oblong boxes which appear on the bottom and left-hand sides of scrol-
lable windows.

To display a scroll bar.

1) Start with the screen pointer inside the window area

2) Move the pointer just outside the window area by sliding
across the left-hand or bottom edge of the window.

The scroll bar will appear and remain as long as the screen pointer is
within the scrolling area. The scroll bar will vanish again as soon as you
move the screen pointer outside of it.

When you move through a document using scroll bars, it is as if you
were sliding a large document around underneath a small stationary
frame (the window). When you want to see the extreme right of the
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document, you must slide the whole document to the left. When you
want to see the bottom of the document, you must slide the whole docu-
ment up.

Horizontal The lower (horizontal) scroll bar lets you shift the the document to the
Scroll Bars left and right. The side (vertical) scroll bar lets you shift the document

up and down.

View Box The entire length of the scroll bar represents the entire length of the
document. Within the scroll bar, there is a gray shaded area known as
the View Box which tells you how much and what part of the actual doc-
ument you are viewing at the present time.

The View Box in Figure 5.7, for example, indicates that approximately
2/5 of the entire Version Management Tree is currently being displayed.
Its position within the scroll bar also indicates that the portion being
displayed is the extreme right of the document.

WJ2 1 %a ilk~T~~l aiW'Ikilll II I lR "1' "Tl4l1I111

I Sw Ct A~t DATE I:

VIEW DESCUITION
" i v lVIE W  R~sION TYIPE

~80V89 ~~ ,I:

S ---. ...... .
,.7< :-:/...$VBS .?.$<.- .>...... .... ...

Scroll Incremental View
Bar Pbinter Box

Figure 5.7 A Version Management Tree Window with a Horizontal
Scroll Bar and Incremental Pointer

Incremental If you want to move through the window a little bit at a time, press and
Pointer release the left or right mouse button according to the direction in

which you want to move the document. A small black arrow, known as
the Incremental pointer (see Figure 5.7) will appear.

The direction of the incremental pointer will tell you which way you are
moving the document. If you press the mouse button and release it
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quickly, the contents of the window will move a little. If you press the
mouse button and hold it down, the contents will keep shifting until you
release the button.

Positional If you know where exactly in the window you want to go, you can go
Pointer there directly with the Positional pointer (see Figure 5.8). You will get a

positional pointer by pressing the middle mouse button when the screen
pointer is within a scroll bar.

--- ------ .. ........... . . . .A S Q S :........ ......

VIEW CEATION DATE
VINW DESCRIPTION

iVEW AIUTHlOR
VIEW VERSION TN'PE

VSo OPTIONS
4CONTINUE

VS8V/SO V54 4 ~V89~"'

V73 V V7 - V82 - V83 085

vsV

Scroll Positional View
Bar Pointer Box

Figure 5.8 A Version Management Tree Window with a Horizontal
Scroll Bar and Positional Pointer

To get to any point in the Window, simply move the positional pointer
to the area of the scroll bar approximating the area to which you want
to move. (Remember that the scroll bar represents the size of the entire
document.) When you release the mouse button, the window will jump
to that area of the document.

Vertical Vertical scroll bars work in a simlar fashion to horizontal scroll bars.
Scroll Bars The left button slides the document up, the right button slides the docu-

ment down, and the middle buttons gives you a positional pointer.

See the descriptions of ASQS Window Types, pages 5-13 through 5-22.
to determine if scroll bars are available for a particular type of window.
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The Five Major Types of ASQS Windows

The remainder of this chapter should be used two pages at a time.

On the left hand page is a short discussion of a window type accompa-
nied with a picture of the window. Important features of the window will
be labelled with numbers.

On the right hand page are the descriptions and operational instructions
for each of the numbered features. These numbered paragraphs corre-
spond to the numbers used to label the picture of the window on the
previous page.

Keep in mind that these are general descriptions of operational features.
The in-depth discussions of using ASQS as a software quality specifica-
tion tool are contained in Chapters 6-10.
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Roadmap Windows

The Top-level windows in ASOS are Roadmap Windows. Not only do

these windows help you get quickly to the main functional areas of

ASOS, they are graphically set up to give you a mental image of the re-

lational framework of different tasks of software quality specification
and assurance.

The four Roadrnaps in the ASQS system are described in greater detail
in Chapter 6.

The Roadmap Window's most distinctive features are:

* The graphic flowchart style layout;

* The Path Selection Boxes, which let you "point and click" (see be-

low);

An attached menu.

* The last selection made remains shaded.

AS S
Mm.~ ft dmP bM e T"p-L--WAN0- IT P""" 6i..S UM. wii. b dmind W. Wi

bow& WMu pod bm " 60 wwe "W a ft" aw edq e m"

ROADMP FORASQSUSER OPTIONS

ROAM kPFO AQSSOIFTWARE SYSTEM ADMINISTRATION
QUALITY HELP

RAKOAALS GLOSSARY

FACTORSEXIT

CRITERIT

TAILORM TA A)RtN

QULTYCrruA guumizTsRYTf
GOALSAIM OUAT~

.FACTORS

Figure5.9 A oadmapW Sndo
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Description of Features and Operations

Roadmap Window features are labeled in Figure 5.9, and described be-
low:

1. The Prompt Window

Instructions and Help messages are displayed in this part of the
Roadmap Window.

2. The Path Selection Box

The Path Selection Boxes allow you to quickly access the different
functions of ASQS at the top-level. To select one of the functions
shown in a box, position the screen pointer on it (but not on the
text), press and release the left mouse button.

To receive Help information on an option, move the screen point-
er onto corresponding selection box, press and ho!l the left mouse
button.* The Help Message will displayed in the Prompt window.

3. The Attached Menu
Many ASQS windows have option menus (and sub-menus) tacked
on the side. To select one of the options, move the screen pointer
onto the desired item, press and release the left mouse button.

To receive Help information on an option, move the screen point-
er onto the desired item, press and hold the left mouse button.*
The Help message will be displayed in the Prompt window.

* Note. In order not to select an option, the screen pointer must be moved off the box
or menu before releasing the mouse button.
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Banner Windows

A very common window in ASQS is the Banner Window. The banner
window has two main purposes. First, it provides you with an attached
option menu for proceeding. Second, it indicates the level of ASQS that
you have just entered, or the name of the project on which are working.

The Banner Window's most distinctive features are:

0 The large Banner displaying the name of the current level and/or
option most recently selected.

* An attached menu.

ASQS :

Figure 5.10 A Banner Window
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Description of Features and Operations

Banner Window features are labeled in Figure 5.10, and described be-
low:

1. The Prompt Window

Instructions and Help messages are displayed in this part of the
Banner Window. Prompts for user input may also be displayed.

2. The Banner

The tide contained in this part of the banner window tells the level
of ASQS which you have just entered, i.e. the Roadmap context
and current step. The name of the project on which you are work-
ing may also be displayed.

3. The Attached Menu

Many ASQS windows have option menus (and sub-menus) tacked
on the side. To select one of the options, move the screen pointer
onto the desired item, press and release the left mouse button.
To receive Help information on an option, move the screen point-
er onto the desired item, press and hold the left mouse button.*
The Help message will be displayed in the Prompt window.

4. The Sub-Menu Indicator

See the sections tided: The Sub-menu Indicator or the Options
Sub-menu, for complete information and instructions (pages 5-5
and 5-6).

Note: In order not to select an option, the screen pointer must be moved off the menu
before releasing the mouse button.
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Consultation Windows

One of the most important sets of windows in ASQS are together re-
ferred to as the Consultation Screen. The Consultation Screen is where
yott interactively work with ASQS to define and refine your software

-quality framework, and look into the web of interrelationships that de-
fine software quality goals.

The Consultation Screen's most distinctive feature is:

0 Four windows (in addition to the System Prompt Window) will be

opened by ASQS at once.

29) Lk you must to run the mosaltate ,for hardiwae' NO D(1-SINOE - theanage men tinsoaeds nlvda hl
29) Are therm any other functions of start me? NO (.DBMS-S-IVLE h nongo trg osivlcdciU

m-Ievel qualities such as availabilty. reliability, safety. and tranpi
ortability If system descrptions we Dow yet developed. system q

I uality factor iniormaaaon may be availa"l fesalbang from engineAI
i ing studies. T'he system qalasy lacbans am d irt ed'in RADC-
rR-8?- 175.Vol. 1. Symm squality requirements oftenaiply speda

i inforniatin regarding system quality k-ixo fo mfrsini
orage which mught imply qiesafttwei qality factors? YES V

311 Does inforation storage involve data bas managmet

32) 1 Kave concludjed that information storage pro1ds 1at
bas management apabiities. Is this corret? YES J 0 i2
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Description of Features and Operations

Consultation Window features are labeled in Figure 5.11 and described
below. For ease of viewing, all the windows in this group, except the
Question Window, can be enlarged by selecting it with the left button.
The font size can be enlarged by selecting the window with the middle
button. Scrolling is also available.

1. The Why Window

The Why Window, which is ordinarily buried under the Consulta-
tion Log Window, keeps a record of the WHY and HOW explana-
tions which the user requested in the Question Window.

2. The Consultation Log Window

The Consultation Log Window keeps a record of all the questions
posed by ASQS and the answers provided by you.

3. The Conclusion Window

The Conclusion Window keeps a record of all the non-trivial con-
clusions which ASQS has reached based on the your responses.

4. The Question Window

The Question/Answer Window is where ASQS poses the current
question and you provide the answer. Select the answer from the
attached menu or enter it from the keyboard. Normal editing keys
apply and a carriage return delimits the answer.

5. The Question Window Menu Strip

The items on this menu strip may be selected by users at - ,y time.
For a detailed explanation of each item on this menu strip see
Chapter 7, "Consult and Show Rankings."

6. Attached Answer Menu

For questions that have an expected list of answers the user may
select the answer from this attached menu rather than typing it in.
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Tree Windows

AM.1-2

ASQS

4 AM..-3

RELIABILAI-
-A AC.--2

-.AC.1-3

AC.1-ACCURACY ACI AC.1-4
AC.1-5ACAIt

Figure 5.12 A Tree Window

The tree window shown in Figure 5.12 contains a tree structure of a tai-
lored metrics framework. Other tree windows in the ASQS system con-
tain tree structures of functional system decomposition, or version histo-
ries.

These tree structures serve a dual purpose.

* First, they display in a structured form information regarding the
current state of the functional decomposition or the current state
of the quality specification process.

" Second, they are also menus. Items in the tree structure can be
selected and acted upon, or help messages and explanations re-
garding them obtained.
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Description of Features and Operations

Tree Window features are labeled in Figure 5.12 and described below.
Since tree structures can grow to a considerable size, tree windows can
be enlarged by selecting "Shape" from the Window Utilities Menu. This
will allow you to view a much larger portion of the tree. Scroll bars are
also available with this window.

1. The Prompt Window

User prompts, and Help messages are displayed in this part of the
Tree Window.

2. Attached menu

Many ASQS windows have option menus (and sub-menus) tacked
on the side. To select one of the options, move the screen pointer
onto the desired item, press and release the left mouse button.

To receive Help information on an option, move the screen point-
er onto the desired item, press and hold the left mouse button.*
The Help message will be displayed in the Prompt window.

3. The Sub-Menu Indicator

See the sections titled: "The Sub-menu Indicator" or the "Options
Sub-menu," for compite information and instructions (pages 5-5
and 5-6).

4. Tree Structure (Menu)

To receive help or explanations of items in the tree move the
screen pointer to the item in question, press and hold the left
mouse button.

To center a tree structure item in the window, move the screen
pointer to it, press and release the left mouse button.

To exercise an option from the attached menu on an item in the
tree structure, select first from the menu with the left button, then
select from the tree structure with the middle button.

In order not to select an option, the screen pointer must be moved off the menu be-
fore releasing the mouse button
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Ranking Windows

Like Tree Windows, Ranking Windows have a dual purpose.

0 First, Ranking Windows provide a value matrix of rankings indicat-
ing the relative importance of qualf y factors for a particular func-
tion. The rankings are meant to describe the level of quality that
must be obtained to fulfill the functional needs of the software.
They are indicated as follows: H - High, M - Medium, L =
Low. A blank, or an NA, means that the quality factor is not
applicable to this particular function.

ASQS iiii

HOW

R K FACTORS AND CRITERIA CONTINUE

j m*~ Factor and Criteria Ranking s;n ..'

SOrTWARE QUALITY FACTOR IDENTIFICATION FORM - INrTIAL GOALS

PERFORMANCE DESIGN ADAPTATION .

E R C M V EFtPR :::

U S 0 A E X L N 0 E .

SOFTWARE FTL R A I R PET R U

FACTO C GA I I E T F N I RA A
FACTOI V L C A I D B 0 BB

ElI I AlI T I A AlI P1I1

N TL I T N N B BDL E L L

S05 C YI I y EA I I I R I I
Y T L SB L L T A T T

SOFTk' WARE Y I Y L i : : ! !ii:

W M GRYI Il A T IO N F A M E O R K H 11 8 I M M L I I I ..', .!:::~~::::

Figure 5.13 A Ranking Window

* Second, the Ranking Value Matrix is a menu. Values in the matrix
can be selected and explanations regarding them obtained.
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Description of Features and Operations

Ranking Window features are labeled in Figure 5.13 and described be-
low.

1. The Prompt Window

Instructions and Help messages are displayed in this part of the
Roadmap Window.

2. The Banner

The title contained in this part of the banner window tells the level
of ASQS which you have just entered, i.e., the Roadmap context
and current step. The name of the project on which you are work-
ing may also be displayed.

3. The Attached Menu

Many ASQS windows have option menus (and sub-menus) tacked
on the side. To select one of the options, move the screen pointer
onto the desired item, press and release the left mouse button.

To receive Help information on an option, move the screen point-
er onto the desired item, press and hold the left mouse button.*
The Help message will be displayed in the Prompt window.

4. Ranking Value Matrix (Menu)

To receive help or explanations of items in the matrix, move the
screen pointer to the item, press and hold the left mouse button.

To receive explanations of how a ranking was determined, select
with the left mouse button the particular ranking of interest.
These explanations and inferences will appear, labeled with num-
bers, in the Why Window.

To pursue the reasoning behind a ranking select "How" from the
attached menu with the left button. A sub-menu will appear for
selecting the numbered inferences requiring further explanation.
(For detailed information see Chapter 7, "Show Rankings.")

Note In order not to select an option, the screen pointer must be moved off the
menu before releasing the mouse button.
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ASQS Overview

Figure 6.1 shows an overview flowchart for the ASOS System. Since
ASQS is an atificial intelligence tool, its functions must interact with
the knowledge base. The knowledge base contains rules by which infer-
ences are made, information on software projects and their achieved
quality goals, and information on the current projects. System Adminis-
trators will regularly be updating the contents of the knowledge base as
experience grows.

Roadmaps

In the ASQS System, three roadmaps are used to assist you in finding
your way from function to function. They serve you much the same as
the roadmaps in your car assist you in finding your way from place to
place.

This chapter of your user guide assumes that you are familiar with the
contents of chapters 1 through 5 regarding the use of the various types
of windows and menus, and the use of the Mouse.
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ASQS Roadmaps
Chapter 6

RANKR QANTIIER ASSESSOR1
S Chapter 7 {Chapter 8] Chapter 9 J

Raning Costaton

Review/Change
How ~Answ

...... g e Base o

Figure 6.1 ASQS System Overview
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The ASQS Roadmap

The top-level roadmap in ASQS is shown in Figure 6.2. This roadmap is
reached immediately upon login to ASQS, (see Appendix A.) The three
main functions for the ASQS System are shown here and can be se-
lected. The last item selected remains shaded.

"RANK FACTORS AND CRITERIA" (Pg 6-6)

We will call this the RANKER. The RANKER provides assistance in:
the identification and decomposition of system functions, the assigning
and ranking of quality factors, revising the quality rankings based on a
consideration of the interrelationships among them, and the revising of
rankings based on considerations of cost. If this function is selected, a
lower level roadmap, called the RANKER Roadmap. will be displayed.

"QUANTIFY FACTORS" (Pg 6-8)

We will call this the QUANTIFIER. The QUANTIFIER provides assis-
tance in: the qualification and quantification of metrics to be used in
quality measurement, and in comparing the stated quality goals with
data from other similar projects. If this function is selected, a lower-
level roadmap called the QUANTIFIER Roadmap will be displayed.

"ASSESS COMPLIANCE" (Chapter 9)

We will call this the ASSESSOR. The ASSESSOR provides assistance
in determining the degree to which software complies with the stated
quality goals. The ASSESSOR does not have a Roadmap.
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Figure 6.2 The Main ASQS Roadinap
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The ASQS Roadmap Attached Menu

The list to the right of the ASQS Roadmap is an attached menu of se-
lections for operations you may choose before you begin your consulta-
tion session or to perform other activities related to the system.

User Options

The choice "User Options", shown in Figure 6.2 accesses the choice
"Consultation Setup". Selecting Consultation Setup opens the Consulta-
tion Options Setup Window, shown in Figure 6.3. In this window, you
can set the default window size, screen placement, and font size for
three windows opened automatically during a consultation as part of the
Consultation Screen. Each consultation window has two primary font
and window sizes, large and small. You can switch between the two by
using the left and middle mouse buttons during the consultation as a
toggle between the sizes. This function is useful during a consultation.
when you are paying attention to the contents of one of the consultation
windows rather than the others and would like to enlarge it for easy
reading (and reduce the size of the other windows to save screen space).

DONE HELP

ASQS
CONSLTATION OPTIONI SETP WNOW

CIJE8TlON LOG WIO

h .L SIZE LAM SIZE LOCAOlN lAt. FONT OEFALT

SIW: no0 1111: 5fs X: 30
wIeev: 1f lEI Gr: 3 1: 6

CONCLUSION LOG WVOW

n.L $In LOW SIZE LOCA,, . OtR., OIAtUL SIOU

11111: as V91 10: no x: 0Is EH] (HE
NIilr: 160 NUlISlr: NIO I: S

HOW/Wfg LOG WUCOW
M. $Z LAM SIZ L.AI- OEPM. FONT D.AULT 31-1

me lMY IVA "EIGH I T: M

Figure 6.3 The Consultation Options Setup Window
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To change the default font or window size from the setup window, select
the item you want to change to access the pop-up menu, shown for the
Question Log Window default size option. Highlight the new size and
release the mouse button. To change the default window placement of
any of the three consultation windows, sele the current setting with the
left mouse button and then type in a number for a new value. When
you have finished changing selections, click on Done (at the top of the
window) to return to the top-level Roadmap.

System Administration (Appendix D)

This option accesses a group of options which varies according to the
privileges of the user. Normal users would-select System Administration
to Change their own Passwords and Accessing the a Project List. ASQS
System Administrators access these functions to Add and Delete Users.
and to Access Mission Area and Project Lists for setting privileges for
users. Complete descriptions of System Administration functions are
provided in Appendix D.

Help

This option accesses context-sensitive help on the current window.

Glossary

This option accesses the on-line glossary (discussed in Chapter 5).

Exit

Select this to exit the system and save the changes made to a software
specification.

Quit

Select this to quit the system without saving any changes.
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The Ranker Roadmap

Figure 6.4 shows the Ranker Roadmap, which is reached by selecting
Rank Factors and Criteria from the ASQS Roadmap. The four main
functions of Ranker are shown in selection boxes.

"IDENTIFY APPLICATION/FUNCTION" (Pg 7-3)

This is typically step one of a Software Quality Specification effort. Dif-
ferent system functions and the software supporting these functions will
likely have different quality needs. This function of the Ranker will as-
sist you in identification and decomposition of your software system and
its functions so that separate quality requirements can be specified for
each.

"ASSIGN FACTORS AND CRITERIA RANKINGS" (Pg 7-13)

Once software functions have been identified, the various quality factors
important to each must be assigned and given an initial ranking of its
relative importance. This function of the Ranker will consult with you
regarding the specific characteristics and needs of your software func-
tions and assist you in setting the initial quality rankings. This function
also allows you to change answers given to ASQS in a previous consulta-
tion or survey.

"REVISE RANKINGS BASED ON INTERRELATIONSHIPS" (Pg
7-31)

Assigning more than one quality factor to a function can have a benefi-
cial or an adverse effect, depending on the combination of factors that
have been assigned. This function of the Ranker will consult with you
regarding shared criteria, beneficial and adverse relationships and the
quantification of these relationships. It will then assist you in reviewing
current quality goals by proposing and/or performing adjustments to the
current rankings.

"REVISE RANKINGS BASED ON COST" (Pg 7-33)

Relative cost of a specific quality factor varies over the software life
cycle. This function of the Ranker will consult with you regarding the
applicable quality factors for a function and the impact on cost during
various stages of the life cycle. It will then assist you in identifying goals
that may be excessively costly or impossible to achieve as a result of cost
constraints stemming from relationships between conflicting goals.
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The Quantifier Roadmap

Figure 6.5 shows the Quantifier Roadmap, which is reached by selecting
"Quantify Factors" from the ASOS Roadmap. The three main functions
of the Quantifier are shown in selection boxes.

"QUALIFY METRICS" (Pg 8-2)

Select for measurement the specific software quality criteria and their
appropriate metric elements most relevant to the system being consid-
ered. During this step, more consultation is necessary to further refine
the quality specification. The primary output of this effort is a tailored
quality metric framework. For each quality factor, this framework indi-
cates the specific metric elements that are applicable.

"QUANTIFY METRICS" (Pg 8-7)

This function will run a consultation session specifically regarding quali-
ty metrics in order to establish a baseline, oi expected range of scores
for the quality metrics, criteria and factors in the tailored framework.
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To reach the Ranker Roadmap (shown in Figure 7.1), the user must se-
lect "Rank Factors and Criteria" from the main ASQS Roadmap (see p.
6.2).

Identify Application/Function

The logical first step within the Rank Factors and Criteria window is se-
lecting the Identify Application/Function as shown in Figure 7.1. The
specific project being considered is identified here and system decompo-
sition can be done here also.

ASQS
Pima adW a 2" ftm e R&Mn am W Cnt 00000M Wa Pusiumqn f mUm w&imm 1k dnOnd"

a dl fin ft lee of t pmai in am a d anW Caiq tiu labe&.

TOP-LEVELMA

ROADMAP FOR RANK FACTORS TO-

AND CRITERIA

A" CITE FACTORAN
NEED" CRrERIA

RANKING

Figure 7.1 Selecting the Identify/Application Fun~ction

Whether the user is creating a new project, or doing further exploration

of an existing project, the following first three steps are required:

1. Identify Mission Area

2. Identify Software 1p
3. Identify Project

ASS must have this identification before any other functions of the
System can be used. The following three pages describe how to perform
these three steps.
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1. Identify Mission-Area

Once the user has selected the Identify Application/ Function, the win-
dow for Identifying Mission Area will appear as indicated in Figure 7.2.
In this window, the user can select the appropriate mission area from
the attached menu. The user can only select from the mission areas
available on the menu, which are the ones the System Administrator has
granted the user access privileges for. Users can have privileges of
"own", "read", "write", or no access, depending on need, for a given
mission area.

ASQS
RANK FACTORS AND C'RrrR Amaen

Avionic&/Airborne Systems
Idntify ApplicatioWFunciew Command Control and Communications

Space/Misil,-,
Identif Mision-Area Software Tools

Please select an a ge mission area from the menu by positioning the moueover the deie se wn, an clicking the let butto,,. Holding the button ! :~ :ii!i!::.!ii :: : :::::i
invoke a sont decription of the misson area.

Figure 7.2 Identify Mission-Area Window

Own - gives the user the privilege of creating projects in a Mission
Area, using Add Project option.

Read - gives the user the privilege of reading and browsing materi-
al in a Mission Area.

Write - gives the user the privilege of reading and browsing files
and making changes to the software quality specification.

No access - the user will not see a Mission Area listed on the
menu.

Access privileges to Mission Areas are a necessary prerequisite to access
privileges for Projects.

The identification of a specific Mission Area is important because the
ASQS knowledge base contains information about the particular charac-
teristics, functions and quality needs associated with different mission
areas. Therefore, ASQS may already know a considerable amount
about your project once you have identified a Mission Area.

Options, with a sub-menu of Roadmap. Glossary. and Previous Step.
are also provided on the attached menu (see p. 5-6).
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In addition, the user can invoke a short description of each Mission
Area by holding the left mouse button without releasing it, over each
selection on the menu. Each Mission Area has a unique screen back-
ground to identify to the user which Mission Area is in use. This bit-
map background stays in place until a new Mission Area is selected.
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2. Identify Software Type

When the user makes a selection from the Mission Area window, the
Identify Software Type window will appear. The user can select the ap-
propriate software type from the attached menu. The list of relevant
available software types is unique to each Mission Area. The example
shown in Figure 7.3 shows the software types available under the Mis-
sion Area Command Control and Communications.

III. ...... i 7 I I n I . . . .

R AN A TO S AND .RITERIA .ta e i . 3. yse.......

Inoe asot den tiofy h letaetype. ciosItllgneSytm'..........

Fiue73Identify Softwre pe AdWned csinSstm

O ptions......

.. • , , ,h .o ,., _ iiiii~iil }: ii~~i :i :!iii: i: ::!i~:::li~i : 'i:::........... .... ...

Fie73Identf plctoflntiSoftar Intinw

This identifcaton of a software type is important because the ASQS
P sowledg ae contains information about the particular characteris-
tics, functions and quality needs associated with different software types.

Therefore, ASOS may already know a considerable amount about your
project once you have identified a software type.

An Options sub-menu is also provided.
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3. Identify Project

Once a selection is made from the Software Type window, the Identify
Project window follows. Figure 7.4 is an example. The attached menu
contains a list of projects that have been added to ASQS under this mis-
sion area and software type for which the user has at least "read" access.
The grouping of projects in this manner allows the user to review other
similar projects for insight into relevant issues. If users have -write" ac-
cess to a project, they will be able to make changes to the specification.
If the user has "own" access within the Mission Area, and is creating a
new project, "Add Project" should be selected and prompts will assist
the user in entering a new project name and description. The System
Administrator grants permission for "read," "write," and "own" access
to Mission Areas and projects (see Appendix D System Administration).

RANK FACTORS AND CRITERIA Generic System
eSTS

Identify ApplicAtion/Functions Add Project
Identify Options

Please select an appropriate Protect front the menu botioning the mouse over
the desired selection and clicking the left button. Hoing the button invokes a
description of the software Mmpe

Figure 7.4 Selecting in the Identify Project Window

A Generic System is available for some of the software types. The ge-
neric system provides a generalization of a project of that software type
which may be used for review, or as an available source of relevant
characteristics and decompositions.

The user can invoke a short description of any project on the attached
menu by pressing and holding the left mouse button with the screen
pointer over the selection of interest.

An Options sub-menu is also provided.

7-7



System Decomposition

After the project identification step above, the System Decomposition
window appears. Figure 7.5 is an example of a System Decomposition
window.

ASQS _______

VIEW DESCRIPTION
CHANGE NAME
CHANGE DESCRIPTION
CHANGE WEIGHT
DELETE
DECOMPOSE
ADD CHILD
COMBINE

FUNCT. CAPAB (25%) COPY CHARACTERISTICS
INFORMATIC'i STORAGE (25%) READ NOTE
INTEGRATION FRAMEWORK (25%) EXPLAIN

VERSION MANAGEMENTGeneric System SYSTEM SOFTWARE (25%) OPTIONS
HARDWARE (0%) CONTINUE

Figure 7.5 System Decomposition Window

In this step, the user identifies each function that has separate quality
requirements. This need nct be done immediately at the beginning of a
new project. It is recommended that this be done in stages as the un-
derstanding of the new system grows. Certain guidelines such as cost,
level of required resolution, and logical system decomposition should be
considered when identifying the functions. If too many functions are
identified, then the evaluation process becomes too costly. If too few
functions are identified, then sufficient quality concerns may be over-
looked. To perform system decomposition, select Decompose from the
attached menu (see description of this function).

There are fourteen selections on this attached menu from which to
choose. The Assistant allows the user to execute the various selections
as described below.

View Description allows the user to choose a function node from the
Decomposition Tree (lower-left window) and provides a brief descrip-
tion of it.

Change Name allows the user to change the name of a node in the De-
composition Tree by first selecting the node and then adding a new
name.

Change Description allows the user to change the functional description
of a node from the Decomposition Tree.
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Change Weight enables the user to change the weighted value (number
from 0-10 in parenthesis) of a function node from the Decomposition
Tree. This number is an indication of the relative value of this leaf (or
child) to the parent. These weighting numbers are used by ASQS to cal-
culate the percentages displayed in the decomposition window. When
calculating the factor and criteria rankings for a parent node, the rank-
ings of the children are used and weighted according to the percentage.
The default weight is 1.

Delete allows the user to delete a selected node from the Decomposition
Tree. Then, the system will recalculate the percentage weightings based
on the weighted values among the remaining nodes. Only leaves can be
deleted. When the last leaf (or child) of a parent is deleted, the parent
inherits the characteristics of the deleted child.

Decompose allows leaves of the Decomposition Tree to be broken out
into more leaves. (If one wishes to further decompose a parent, "Add
Child" will have to be selected.) After a function is selected for decom-
position, the prompt window asks for a name and description of the
"child" (subfunction) to add to the existing function node. ASQS will
keep prompting for names and descriptions of additional children until
the user enters only a carriage return in response to the prompt for a
new name. Once this step is accomplished, ASQS completes the decom-
position with the appropriate weightings equally distributed according to
the number of "children" created, (see Figure 7.6). The characteristics
of these new children are copies of the parent's characteristics.

SYSTA1 DCOMOSITON OR (enec SyeinVIEW DESCRIPTIONNodedecopostionfuiihed CHANGE NAME

CHANGE DESCRIPTIONCHANGE WEIGHT |
SDELETE/

_ DECOMPOSE
AD) CHILD

E COMBINE
EAR WARNING (33%) COPY CHARACTERISTICS

F.NCr CAPA (25%) IAk3)READ NOTE
/ DEFENSE (33%) EXPLAIN

/ VERSION MANAGEMENT
INFORMATION STORAGE (25%) PTIoNS

Geei ytmINTEGRATION FRAMEWORK (25%) 1 CONTINUE
SYSTEM SOFTWARE (25%)

"HARDWARE (0%I)

Figure 7.6 The Decomposition of a Function

Add Child allows the user to add a new subfunction of an existing node
on the Decomposition Tree. Unlike "Decompose", children added with
this option receive no characteristics, unless they are the first child to be
added to that node. Users need either to "Copy Characteristics" or run
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a consultation in order to get characteristics for the new node. The sys-
tem will also reassign the weighting values evenly among the combined
"children", provided the user has not changed the weightings.

Combine permits the user to choose a pair of nodes and combine them
together as one. Both children (or leaves) must belong to the same par-
ent. The new combined node will receive the higher of the weighting
values of the two nodes that were combined. For characteristics that
were the same but had different certainty factors (CF), the lower CF will
be kept. For characteristics that are different, no characteristics will be
kept and the user must run a consultation to answer questions regarding
those characteristics.

Copy Characteristics enables the user to copy the characteristics from
one node of a project, selected from the Identify Mission-Area window.
to another node on another project. Users are allowed to select which
characteristics are to be copied from the Select Characteristics window.
e.g. functional characteristics, environment characteristics, etc. Charac-
teristics can be copied only to and from leaves, or nodes, of the decoi.
position tree. If any of the characteristics being copied already exist in
the destination node, the copy will not be performed for those charac-
teristics. Users can also copy Project characteristics, representing the
project as a whole, between projects. (See p. 7-11)

Version Management acts as a "Project Historian". It allows the user to
view different versions of the quality specification, or to change the cur-
rent version (see p. 7-14).

Options provides a standard Options sub-menu (see p. 5-6).

Continue takes the user to the next step of the process, which is Disposi-
tion of Changes, if any changes are pending (see p. 7-15). Otherwise,
the next step of the process is the Ranker Roadmap.
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Copy Characteristics

In order to Copy Characteristics between nodes of the same project, us-
ers must first have created characteristics for the functions through a
consultation session and saved a version of the specification by exiting
from the system (this causes consultation results to be saved). Users can
also use Copy Characteristics to move Project Characteristics from one
Project to another. This may take a while if the characteristics of a
large project are copied. Project characteristics are stored for a project
as a whole, regardless of the level of decomposition.

To use this function, select Copy Characteristics from the System De-
composition menu. You will then identify the project you are copying
characteristics from, using the same process as identifying your own
project. The system prompts you to identify the Mission Area, Software
'Irpe, and Project from which and to which you are copying characteris-
tics. (See Figure 7.7 for the Identify Mission Area screen).
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VERSION MMAG&IMNT
COfNTUM
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INFORMATION STORAGE (25%)
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~Generic System SYS717EM SOFrWARE (25%)
HARDWARE (0%) ......

.... ....... .. . .

Figure 7.8 System Decomposition window for GENERIC SYSTEM for Copy Character-
istics Function

tics Only, you access a screen to pick classes of functions. (See p. 7-20
for a description of these classes of characteristics.)

Select as many classes as are applicable to your copy task. Your choices
will be highlighted (see Figure 7.9 and 7.10)

Then select Copy from the same menu. The system returns a prompt of
Copy Completed when it is through.

RANK FACORS ANDCRITERI FSYSTEMO ACHRACEITC
CEOPMETAACEITC
FNIONALCAArEISC

REVIEW CONFLICTS
CON71NUE

Slect characteristics to copy.

Figure 7.9 Select Characteristics for Copy Characteristics
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C p c o pt. ..... -----........ . .

... ~' .. \...

Figure 7.10 Highlighting of Selections Shows Which Classes You Have Select', ror Copy
Characteristics

After you complete this task, select Continue from the option menu.
ASQS returns you to the System Decomposition Window for your owvn
project. If you want to continue to Copy Characteristics, you may do so
by selecting Previous Step from the Options submenu until you return to
selecting Copy Characteristics again (twice or once, depending on
whether you completed copying function characteristics or project char-
acterisics.

After you Copy Characteristics, you will want to "tweak" your answers.
This is done in the Review/Change Answers option from the Ranker

Menu.
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Version Management

Version Management, selected from the System Decomposition menu.
allows the user to view a history of various versions of the software qual-
ity specification (see Figure 7.11).
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Determine Disposition of Changes

Whenever changes are pending, ASQS may display the Version Disposi-
tion Window, shown in Figure 7.12. Since changes are not saved auto-
matically as a new version, users must select from the attached menu
what is to be done with the changes.

ASZQS............== == == ===== ========================= ....... .: . . .

............ll l ii i " . .. '

REFINING/ENHANCING
RANK FACTORS AND CRrrRIA EXPLORING POSSIBILTIESDISCARD CHANGES

Identio AppUlioade/Funactlon OTIONSe

miq ttk ~u. (UE C I 4A dC1N) a If at It pam.m~in ii:i::: ::: " ..
tot 1k Igu of trm- (iCFLOINO PCIULlrii). OU CAiD CI4AlI

Figure 7.12 Disposition of Changes Window

Reflming/Enhancing saves the changes to the specification and creates a
new current working version and number. When you select this option,
ASQS asks you two questions, for which you must type answers. First,
the system will record why you are refining the specification. ad nexin

response to the prompt, Jlescribe the extent of the changes made since
the last disposition of changes.

Exploring Possibilities saves the changes to the specification and creates

a new version number. However, this new version will not become thecurrent working version. This selection is used to do "what if..." analysis
to see the impact of changes on quality goals. When you select this op-
tion, the system asks why you are exploring possibilities and then for a
description of the changes made since the last Disposition of Changes.
When you select this option, ASS creates a new version of the specifi-
cation and resets the current working version back to the previous ver-
sion of the specification.

Discard Changes deletes the pending changes, leaving the previr -i , ver-
sion as the working version.

Options provides a standard Options sub-menu (see p. 5-6).

At the completion of this step, ASQS continues the user's selected pro-
cessing sequence, depending on where in a session the user needed to
make a Disposition of changes. For example, if yc u selected Version
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Management functions from the Version Management Window and
ASQS requested a Disposition of Changes, then you would be returned
to that window.
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Assign Factors and Criteria Rankings

Once a system has had its functions identified and decomposed, quality
specifications can then be developed. Assigning quality factors and ini-
tial rankings is the next step. Select the Assign Factors and Criteria
Rankings function from the Ranker Roadmap (see Figure 7.13).

ASQS

PThe uh a=4S Syste reur W at We seii WO et di fe s
bhav tame an rio to sing the ssgn. ft a an RasM.

ROADMAP FOR RANK FACTORS TOIIL RANA
AND CRITERIA

NEEDS carrcrn.

ONANKINGS

ings function. Simply return to Identify' Application/Function and per-
form the first three steps: Identify Mission Area, Identify Software Type.
Identify Project.
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Ranker Option Menu

Figure 7.14 shows the Ranker Option Menu, which appears when "As-
sign Factors and Criteria Rankings" is selected from the Ranker Road-
map. The options on the attached menu are as follows:

ASQS
RANK FACTORS AND CRIERIA REVIEWICHANGE ANSWERS

OPTO MNCONSULT AND SIHOW RANKINGS
VRINMANAGEMENT

Please select to review dr dhange A tmlttioa a selecting theb
REVIEW/CHANGE ANSWERS opta mth the left button. Select COPSULT and SHOW .......... .
RANKINGS to run a new comultatoa and view the resulting factor and rankings.

Figure 7.14 Rank Factors Option Window

Review/Change Answers allows the user to selectively review consulta-
tions and change any answers given during previous consultations. (See
page 7-19.)

Consult and Show Rankings allows the user to run a new consultation
and view the resulting rankings. (See page 7-25.)

Show Rankings will display the current quality factor rankings. (See
page 7-39.)

Version Management displays the Version Management Window. These
functions are discussed on page 7-14.

Options provides the standard Options Sub-menu of Roadmap, Glossa-
ry, Help, Previous Step.
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Review/Change Answers

To review or change answers from a previous consultation, select Re-
view/Change Answers from the Ranker Option Menu. This process re-
quires three steps:

1. Select functions for review.
2. Select characteristics for review.
3. Review and/or change the answers.

The select functions screen is shown in Figure 7.15. This screen allows
the selection and de-selection of specific functions for review. In addi-
tion, the standard Options menu is provided. The user should select
first from the menu, then select from among the functions. Selecting a
parent selects all of the children.ASQS. .........

. .............. . ., . . : : . .. . . .

SELECT FUJNC1TIONS
DE-SELECT FUNCTIONS

Select applicable functions.OTON•
...... ....

Geneic.INTEGRATION FRAMEWORK (2.5%).

ASQS

Generi Syste .....OF WA E(2 . ... i

Y' I~~~~ ; F, PELECT FUNCTIONS
DE-SELECT FUNCTIONS

1-!!-' Select nodibes fromthetreiththidlsbton. OPTIONS
LCOTINUE

IFRORMATION STOAGE (25%)
U-ITEGRATION FRAMEWORK (25%)

Generic System SYSTEM SOFTWARE (25%)

HARDWARE (0%)

Figure 7.1 Selection of Functions

Figure 7.167is an example of how the screen might appear, with the se-
lected functions shown in bold. Users then select Continue from the at-
tached menu.

++i; ASQS
Cg t l I Y I N [) C O M O S I O 1 0 1 ( I n r c "y n S'E LE C T F U N C T IO N S

DE-SELECT FUNCTIONS
Select nodes from the tree with the middle button. OPTIONS pop

CONTINUE

FU N CT. C A PA B (25% ) :i!:i ! iiii::!!•:•ii/•:i:•!!:•: •:i :iiii!i• ! i 'i :••
INFORMATION STORAGE (25%) : /.
INTERATI,'ON FRAMEWORK (2S%) i ..

Generic System SYSTEM SOFTWARE (25%)
HARDWARE (0%):::.: . .: : :::. :

Figure 7.16 Selected Functions in Bold
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Now that functions have been chosen for review, specific characteristics
of those functions must be selected for consideration. Figure 7.17 shows
the window and attached menu for selecting characteristics.

RANKi::. FArR NDifE ENVIRONMENT CIIAPACTERISTICS [
] ::i! . . iDEVELOPMENT CHARACTERISTCS

::iil]Assig Factors an Criteria Rankings FUNCTIONAL CHARAC'MRISTICS i
:: i!:::] IDATA PRESENTATION 1

FSelt Charactristu for ReviewChange leoMiiii:: | SYST"EM FACTORS |
ii::::! !COPY , 1
i::i~i~l.. , :RE VIEW CO N F .U rs-M

ilg ................. .. ~iii .. ....
Figure 7.17 Selection of Characteristics

The selection of characteristics provides the user with considerable flexi-
bility. One, all, or any combination of the characteristics may be se-
lected. Then select Continue from the attached menu. The subsequent
review and consultation can, therefore, be tailored to be more narrowly
focused or to range more broadly, depending on the user need.

.When a characteristic is selected, it will be lightly shaded as shown in

Figure 7.17.

Briefly described, the selections from the attached menu are:

Application Characteristics: are those characteristics having to do with
the nature of the application. For example, "Does failure to produce a
correct result affect human lives?"

Environment Characteristics: are the characteristics of the environment
in which it must ultimately function. For example, "Is this an embedded
system?"

Development Characteristics: are those issues concerned with how the
system will be developed. For example, "What computer language will
be used?"

Functional Characteristics: are those characteristics describing what the
system must do. For example, "Does this system need to perform data-
base management?"

Data Presentation: (with a sub-menu of Select Data Presentation Pa-
rameters and Select Data Presentation Capabilities) are those charac-
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teristics having to do with formatting and transforming data. as neces-
sary, for convenient and understandable display to humans.

Database Management: (with a sub-menu of Select Database Manage-
ment Parameters and Select Database Management Capabilities) are
those characteristics having to do with the management, storage, and
access to large amounts of data.

System Factors: are those quality factors having to do with system level
issues such as Availability, Safety, Transportability.

Survey Results: (with a sub-menu of Select Survey Parameters and Se-
lect Surveys) that information obtained from surveys of those knowl-
edgeable in systems of this type.

Options provides the standard Options Sub-menu of Roadmap, Glossa-
ry, Help, Previous Step.
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Now that the characteristics for review have been selected, select Con-
tinue and the Answer Window will be displayed (see Figure 7.18.)

ASQS _ _ _

XNSW -OR(;enne SSIC11 -CHANGE ANSWER
DEL.ETE ANSWER
READ NOTE
EXPLAIN
CHANGE EXPLANATION
OPTONS 0

I SOA*E-UNCN-l"Mat ItnuMT STORAE INTEGRAIn FAEO

REQ IMUIRED-.TO-IDOKNTtY-AND-REPOE-CC NO SONS
REQUIRE)-TO-UIMIT-USEACCESS-SY-IDE SONS
SOFTWARE-IFUNCflON dabsmgu SONS
SURVEY '-NAME SONS
SURVEYES-ORGANIZLATION sqCmi Ui-CEBd
SURVEYEE-PS.OJECrTITfLZ ANN AMH
NAAIE-OF-SURVEYEE
SURVEYEO-RESPONSflIUrY
CONSULT- : TrEm-64CTUaS YES YES
SYSTEMA.R BIT-I-NKB6 MEDIUM MEDIUM
SYSTEM-SAMEY411-NESDED UNKN4OWN
SYSrEM-AVAIIABlLfFY-tS-NEEDED HIGH HIGH
LOW-FREOUENCY.OF-snFTWARE-ERRORt YES YES
CRMCAL-RUJLURES-REOUIRSOVIWARE YES YES
SOFrWARE-ERftORS-MUST-BE-W)CATED. YES YES
LnW-FREOQUENCY-OLSOFrWAR.E-ERROR YES YES

CONFORMAN4CE-TO-SOFrWARE-Sb'ecric YES YES
UNAUThIORIZED-ACCESS-ADVERSELY-AFka YES YES

*ANALYSIS-ROUIRED-TO-CIECC-RESULTS YES
F DEUATF-VMIWLJTY-INTO-CORRECrNES NO

E'JWIRE-T-O4OvUCEaESULT-ASFECTS- YES
W.ILURS-TO-PROOUICE-RESULT-AFPECIS- YES
IN4CORRECrt-ASULT-AFFECTS-HUMAN-LUV YES
INCORtRECT-RESULT-AFFECTS-EOJIPMEN YES

EBEOOEM-SV31EM YES
SELF-PROrECr-N4006 NO
DIFF-eW-~EotE~-E~N-~ Itaput iput Subswoor

Figure 7.18 Answer Window

The lower left portion of the window shows the specific characteristics
that were selected for review. The lower right portion of the window
shows answers for those functions for the specific characteristics that
were selected. These answers may be selected and changed or deleted.
First select Change Answer from the attached menu, then select the spe-
cific answer that is to be changed. The prompt window will display the
question, and the user may type in the new answer.

The attached menu also offers the user the capability to Delete Answer.
read explanations and change them, and to Read Notes.

A standard Options sub-menu is also offered.
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Once the user is finished reviewing and/or answering previous consulta-
tion answers, they can return to the Ranker Options menu by selecting
Previous Step (three times) from the Options sub-menu. A user may
also return to the Ranker Roadmap via Roadmap on the Options sub-
menu.

Note that some of the answers in the Answer Window read "SONS."
This indicates that there are several answers for that characteristic, for a
variety of sub-functions. For example, in Figure 7.19 there are four
"sons" displayed in a pop-up answer menu. Selecting from this pop-up
menu is the same as selecting from any other menu in the ASQS System.
If users wish to select some of these sons, simply return to the "Selection
of Characteristics Window" (Figure 7.19), and select from the sub-me-
nus for Database Management, Data Presentation, and Survey Results.
These are the characteristics which can have "sons" or multiple answers.

AUSWETRS FncOR4~4M INFOMTInt SrOUAGE CHANGEIO ARAME

DELTEANWE

CHNO XPAASO
SURVEYEE-AOPTIOSOS

SWEYEE-RGNIKATO Um-CMLaud UuNIG-TON RAME

WEEE-~OEC-TL N AONS

AMOFSURVEE SN

SURVEYEE-RESPONILrrY
COfVSILT-SVSTEM-FACTORS ITS YES
SVTMM-AEUIABIUTrY-IS-NEEDED MEDIUM MEDIUM
SYSTEM-SAFETY-IS-NEEDED UNKNOWNM
SYSTEF.-AVAII.ADIUTY-IS..NE8DED HIGH4 HIGH
LOW-EQUENCY-OFSOFTWAE.ERRtOR YES YES

CRmrCAL-FAILURES-REOUIRE-SOFrWARE YES YES
SOr~t-ROSMUrB-OA~) YES YES
LOW-FREOUEN4CY.OF-SOYTWARE-ERROR YES YES%
COP4IVRMAINCE-TO-SOFrWARE-SPECIFIC YES YES
UNAUTIIORIZEI)-ACCES-AOVERSELY-AFR YES YES
AN4ALYSIS-REQUIRED-TO-CHECK-RESULTS YES

ADEQATEVISIIUT-INT-COJI~cNFSNO
=AILU 3-TOI'ROUEREUT-FECS YES
FAILURE-TO-PRODUCE-RESULT-AFFECTS- YES
IN4CORtECT-RESULT-AFFECTS-HUMAN-UV YES
IN4CORRECT-RESULT-AFFECTS-EQUIPMrSN YES

1EMNBEDED-SYSTEM YES
SELF-PRO TECT-MOlDE NO
IDIFF-WNP-oEVELOPMENT.TESTINO.ENV IIlout Outpu Subriu

Figure 7.19 Pop up Answer Menu for "Sons"
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Once a specific answer has been selected from the Answer Window to
be changed, the question for that particular answer will be displayed in
the prompt window as shown in Figure 7.20. The user can then enter
the new answer. The user can also obtain a list of legal responses by
typing a question mark followed by a carriage return (see Figure 7.20).

INWR sr'REFOR cnot4ncM SystemIIO SCORAGE ANSWERONFUME

REQURED-O-~FEnF-ANDELETEAC ANOE

..UViYEolGIationCAG XLNTO
SREYExpRected TL repneOAeTE o OOTIN o

C ZNUL-SYTE-AS YSTLG YESATO FAEWR

SYSEMREIIUTFEY-ND-E MEDIUM N NSIN
SYSTIE-AT-isr-EE-ED SfD UNKON
LO-RQEC-FSOFTWARE- ERRORIO YobEOSM SNS
CURmCAL-AMRSROIROAE YSSN
SOFTWARE-EORS-MUSATIO-CTD YESn ES

LOW-FREQUENCY-OF-SOFTWARS-ERROR YES YES

CONFOPALANCE-TO-SOFrWARE-SPECIFIC YES YES
*UNAUtrHORIZED-ACCESS-ADVEUELY-AFR YES YES

ANALYSIS-REQUIRED-TO-CHECK-RESULTS YES

FAILURE-TO-PROOUCE-RESULT-AFFEC1S- YES. ..
iN4CORRECr-RESULT-AFEECTS-4UMAN-UV YES
IN4CORRECrt-ESULT-AFIECTS-EQUIPMEN YES
EMBEDDED-STTEM YES
SELF-PROTECT-NIODE NO
SURV-EIEPET-TSTNEY GOAT T
SURVEYEE-ORGANtZATION UVAII-CcmNO Usaq.COM~MM
NAAIE.OF-SRVEVEE

fSURVEEERESPONSIMLUTY

Figure 7.20 Answer Window with User Prompts

It is important to note that rankings are not shown after a Review/
Change Answer session. This session addresses only previously asked
questions, and is of primary importance for review. However, when an-
swers are changed, ASQS may have several additional questions to pose
to the user based on the new information. These new questions will be
posed only in a consultation session. It is outside the scope of the Re-
view session to pose these questions. Therefore, rankings are not
shown, since they might be based on incomplete information. A user
should now proceed to "Consult and Show Rankings" (see page 7-25).
This allows ASOS to complete its questioning based on the reasoning
and new information provided up to this point.
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Coosult and Show Rankings

This selection from the Options menu runs a consultation at the end of
which the current rankings are displayed. This selection opens several
ASQS windows concurrently as shown in Figure 7.2 1.

FACTOR GAUGES PANEL

EIIICIEIE INTIC EC. suEviY. COEitrv C coiaff ? WU~w- v - EXPAND- FLEX. INTEROPEW PORT- OFL S.
ABOUT? AIUT' MM ABILIT ABILrrY ABIIT 1811.1T ABILITY ARIrIY AM MT

IM. 3..6 1, LS L" Ll- 1.6 U. 4. 1.- 1.06 3."6 I.0:
LIS6 L6U LS. L.. m.. LM. LM6 Lu L.:6 1'4. 066. 0..

L46.- MIS6 &4. 6.46. e 6.46 6.6 L4- 66 6.41 6.46. 6.46. 6.46. 0.46.
U.s. 6.6 66 6Us6 IBM6 6us6 6.s6 6.16 I6. 6 . 6.. 6.3 6. 0.30
6.211. 6.28 LA26 .28. 6.29. &Mg 6.29. Lis8. L.2. 2 .6. 2. ,0.
6.I6. Lis6 6.36 6.30 6.16. 6.5 L146 6.36 L130. L.is. 6.36. C.30. 0.10.

O . O . LU- 6.a6 6.6 am. 6.6 6 . 6.46. 6.II. C.6. " 0.06. .

Are there any survys for samplel ? NOK j

1) Whatisthe missonreof PR-13SoftwareTools

Sftware development environments
3) What is the name of project PR-10 ?SAMPLZI

Figure 7.21 Consultation Window Group
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The Question window shown in Figure 7.22 allows the user to ask WHY
and HOW by simply selecting the word. The user will receive an expla-
nation of WHY a question was asked, or HOW a conclusion was arrived
at. This explanation is logged in the Why Window as shown in Figure
7.25. (For more information on this window see p. 5-15.) Users also
have the capability of selecting G-HOW, short for Graphic HOW, which
shows the entire reasoning chain leading to certain conclusions.

... .........

Are there any surveys for sample 1? YES
NO
UNKNOWN

w HoW G-HOW HELP STOP CF COMMENT CHANGE

Figure 7.22 Consultation Question Window
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Factor Gauges Panel Window

This window (shown in Figure 7.23), which cannot be re-sized or closed.
is automatically shown by ASOS when you select Consult and Show
Rankings from the Ranker menu. As you go through a consultation, the

-Panel shows the amount of evidence, in scores ranging from 0 to 1. indi-
cating that you need a certain factor for a function. The Panel repre-
sents Accumulated Evidence for the function you have already selected
for your consultation. ASQS goes through a consultation for each t'unc-
tion you select, one at a time. The scores here are 0.0 on everything. as
no consultation has yet been run. A similar Factor Gauges Panel ap-
pears when you select Revise Rankings Based on Factor Interrelation-
ships (see p. 7-41), showing evidence for positive and negative factor
interrelationships.

FACTOR GAUGES PANEL

CIUICY a 1111j3I- SIJIIM- lUMALM CORRCT- MUAINYN VM~fl EXPANIO. TFLEX- INTEROPER. mu)T~i RFLS-7AMI=T ABIILIT N ABIILIT AIIrT ABILITY I IIILITY ABILITY 41,11ITY ABILITY

i.e.- LO- usII- 1e.41.e. ~ .- e- e. 1. t. . to.90ee.
e ane: e 99: IL": se. t .111 e 2. ti. 1W I. :W &W IW "M.
st. ane ane ame ane tie ate Lae - ate. &10e- tall. tiG.- e11141-see- &79- Wee t IA - LS - VI -em tie- . .L79 &11. L74- $.I*- eL7. 41.

a". a"- &"- &0 - G."- LO- 46"- Le- a"- &".- *2- S."e. a" .
L4- LO. &0 LAS LS. L11 6.9 4.41 LO. &Q- aie tse &4 S6.
tie Lis- Lie - Lie- LAe t*. tie tie ti- Lis e L4- t0e.
Lu- L- Sao- Lu6- LuII- Lu Lu9- Lu- Lu9- Lu- Lu2- &"6. &I$:
4.1* Lu- We- &I- LIS- LIS: LIS- LIS- &III a2. 68- L2.. 6.19-
&": L La a. tLa te s- te too - aie- t"- tieO- LO.S e

Figure 7.23 The Factor Gauges Panel Window Before a Consultation

ACCUMULATED EVIDENCE FOR: COMMUNICATION

FYI~IENCY IMI M BEIL_- vw SURVEY. a CORRCT. IN AIJ11 vani. 6XPIt4O FLEX- INTEF.I-ERt POR1T- tFnS
ABM=T AAWLIT PC ABILI.T A~IILM AITY ABTY IILITY ABILITY ABILITY ABILITY

IA*- aLm. I. Lue- Lu- L0O- Lue- Lu11- 1.11- tie. a.111- LOS. LW.-
am:. te t,111. 6.6. ala- 51n. ate. &1111 U11 - tie. 47.14- at. 9.

4.u1 Lu- Lu- We- 6.7- L- Lu-71 Lu- Li- Lu 63-tG. & 6: .576

Lie- LS- Lu. Lu- Lu- Lu- Lu- Lu- Lu- Lie- &u 0 0.

L1- L. 4.31 Lu- Lu- Lu- Lus- Lus- Lu- 0.211- L20 - OL20- 0.16
LuS- Lue- Lu- Lu. Lu- Lu- Lu*- &ISe. at@- Lie-. ti. Ie. L

ad~~ 40 am a a i. L - am. m a. a- Ls

Figure 7.24 The Factor Gauges Panel Window Showing Accumulated Evidence Scores for the Selected
Function
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Figure 7.25 shows the Why Window with each rule, inference and an-
swer used to reach the conclusion, numbered. It is important to note
that in Figure 7.25, the items numbered 2.1 through 2.5, which contrib-
uted to establishing a need for correctness, were previously concluded
from answers or another rule. The user can follow the trail of reasoning.
using HOW, back to that user supplied answer or survey information
(see Figure 7.26 and accompanying text).

[i.e. HOW was it established that the factor correctness is needed for
integration framework?]

The following rules concluded about:
the likelihood that the factor correctness is needed for integration

framework

[1.1] RULE041 was used to conclude that the factor correctness is
needed for integration framework (.50).
[1.2] RULE066 was used to conclude that the factor correctness is
needed for integration framework (.63).

Thus, it has been established that the factor correctness is needed for
integration framework.

[Le. HOW was RULE041 used?]

It has already been established that
[2.1] the factor correctness is needed for a function, and
(2.21 the factor correctness is needed for a function, and
[2.31 the factor correctness is needed for a function, and
[2.4] the factor correctness is needed f6r a function. and

[2.5] the factor correctness is needed for a function
Therefore

it is definite (1.00) that the factor correctness is needed for
the function

Figure 7.25 Why Window
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. .... .. .. .

izI

red Framework .....

Continue

Figure 7.26 Pop-up Menu for HOW

The user can ask HOW certain rules were used by selecting HOW from
the attached menu again. Figure 7.26 shows the pop-up menu that will
appear providing the user with the numbered choices for specifying
which rule, or inference, needs further explanation. These numbers cor-
respond to those in the Why Window. It is very important that the user
become comfortable with following a trail of reasoning using WHY and
HOW.
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Selection of Graphic HOW (G-HOW) allows the user to develop the
same line of reasoning in a graphic format instead of textual (see Figure
7.26a). When you select G-HOW, the ASOS prompts you for the pa-
rameter. Type in one of the parameters from the Conclusion Window,
for example RELIABILITY-IS-NEEDED-MS and press Return. The
Graphic HOW window automatically appears. As the prompt indicates,
you scroll through the Graphic HOW window (using the left and right
buttons) through the graphically-portrayed reasoning chain for the se-
lected parameter(s). When you select an item with the middle button,
ASQS generates one of two pop-up menus, depending on the type of
information you have selected.

ASQS
Select appropriate portion of the graph by tcro11ing or using the left butto.n
to center a specific ite.
Make selections by using the middle button.

SOFTWARE-TYPE (1000)
, - SECAUSE4 FUNCTION -HAS -COWAA -A

- O4OA- FI-PROCESSMG-OF -
LMJALITY- EMED -MS (640)11-. SOFTWAlE -TYPE (1000)

*'BECAUSE 4g:::ZC TO -HS4)MA -NI
_______"_' N:I) X8SSM-OF-

LIST PO PWO1CSSM-CENTRI
SHOW ANSWERF
TOGGLE GRAPH DISPLAY

Figure 7.27 Selection of Graphic HOW Gives the Entire Reasoning Chain

The graphic explanation system may additionally display 1) rules that
could have had an impact on the conclusions, but did not, and 2) any
parameters that were traced but for which the desired conclusion failed
(displayed in lighter type), as shown in Figure 7.28. To control the
graph display use the TOGGLE GRAPH DISPLAY OPTION, shown on
both Figures 7.27 and 7.28. This choice changes the explanation graph
display between showing only rules and parameters that impacted the
conclusions and showing all rules and parameters which did impact and
could have impacted the conclusions.
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U-.---r I-T -Ov .0ATA-TCRAM (-100)
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Figure 7.28 The Reasoning Chain with Display of Additional Ares of Reasoning

When you select a parameter, for example SOFTWARE-TYPE (1000),
ASQS gives you a menu of Parameter options.

List Properties- lists the properties of the parameter, including all
the rules that use the parameter.

Show Answer - shows the current answer for that parameter.

How - Shows you what the WHY window states for the
selected parameter.

If you select a rule, by selecting the word because from the reasoning
chain, ASQS shows you a menu of Rule Options.

TRANS - gives you an English translation of the rule.

PPT - gives you an abbreviated translation of the rule.

PP - the actual lisp implementation of the rule.

HOW - gives you the reasoning chain for the rule's use.

When you wish to go on with the consultation, just return to answering
ASQS-generated consultation questions. The G-HOW window disap-
pears.
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The Question window also allows COMMENTS to be entered. The user
need only select the word COMMENT and they will be prompted as in
Figure 7.29. It is important for users to enter comments as aids to un-
derstanding and as explanatory information for future reference.

What is the title of the surveyee in the context of
'1 this project ?

Answer.

WHY HOW G-HOW HELP STOP I CF I COMMENT ICHANGE

Comment^

.A

Figure 7.29 Question Window with Comment Prompt

The Question window also allows Certainty (or Confidence) Factors
(CF) to be entered before answers are entered. Confidence factors
range from (-I) to (+ 1). A CF of-I indicates absolute certainty that
an answer is incorrect. A CF of I indicates absolute certainty that an
answer is correct. A CF of greater than (-.2) but less than (+ .2) is of
insufficient strength for ASQS to draw conclusions based on it. Figure
7.30 shows the screen once the user has selected CF from the Question
Window. The CF has a scroll bar function allowing you to use the
mouse to set the CF value. You access the scroll bar by putting the cur-
sor into the CF window, pressing the left mouse button, and dragging
the mouse up and down to move the value bar up and down correspond-
ingly. Use the middle button to select a specific point in scale for setting
the CF value.

ASQS will utilize Confidence Factors in its calculations and conclusions
if they are less than (-.2) or greater than (+ .2).

ASQS will also utilize Certainty Factors to indicate the certainty of con-
clusions. The certainty of a conclusion is a function of the CF of the
least certain premise and the CF of the rule used to draw the inference.
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c" wUil the genproj have sufficient spare memory storage YES
Eror capacity to accommodate continued mission NO

performance in the case of a primary memory storage UNKNOWN
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Figure 7.30 Question Window with CF Pm(mpt

The Consultation Log Window logs the Confidence Factor and the com-
ment along with the question. Thus, it becomes a permanent part of the
consultation record. (See Figure 7.31.)

MEDIUM
35) Is the satisfactiort of system reliability requiremets for

information storage admenly affected by auidental or delibenite
unauthorized aces to the software or data ? YES

36) Does the feqency of softwe errors need to be low in order to
satzs*~ the system safety requirements for information storage ? YES

37) Pleue select those ospct of the development environment of
information storage that ame different from fth testing environment. if any.
Word Size (J) (COMMENT THIS DEVELOPMENT ENVIRONMENT MAY CHANGE WITH THE
ACQUISITON OF NEW HARDWARE)

Figure 7.31 Log Window with Comments

The Question Window (Figure 7.22) also allows the user to request
HELP, CHANGE an answer, or STOP the consultation session whenev-
er they would like, If they wish to Change an answer the Question win-
dow will prompt for the number of the question that requires a new an-
swer. This number can be obtained by looking in the Consultation Log
Window and scrolling if necessary. Users can also enter a list of question
numbers, for which they would like to change the answers.
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The Conclusion Window

Figure 7.32 shows a Conclusion Window. All non-trivial conclusions
and inferences regarding the quality specification will be logged here.
Note also that ASQS displays a confidence level in the conclusion.

DATABASE-MANAGEMENT-1)FACTOR-S-NEEDED-DATA-BAEE-MANAGEENMENT T- a factor is needed for the

data base management capabilities of dbml ( DATABASE-MANAGEMENT-I)
FACTOR-IS-NEEDED-MS - a factor is needed in information storage

E MI]ENCY-IS-NEEDED-MS - the factor efficiency is needed for
information storage(.50) - YES

E14 (CIENCY-IS-NEEDED - the factor efficiency is needed for
information storage

Figure 7.32 The Conclusion Window
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During the Consultation Session

During a session, as you answer questions about the software functions.
ASQS generates scores on the Factor Gauges Panel, so this window will
be constantly changing in response to your answers. The new Consulta-
tion Window Group looks like that in Figure 7.33.

-t &- to a@ to ao 66o as &$o as .0 0.0 0.0 0

.L- E. U U LU LU". LU 3. I'M 00 1.0 0 .- 3.-to S: LS: LA: LM: OM: a: LSD: LB0 0L.90 t"S 0.90. 0.90
a10 L70 0 ? .76. &70 41.79. 0.70 .70. 070 .70 0L70. & 00 0.70. t0.
a". &00 a."0- &69 LAG. Los0. 0.40- 4.1.4o a. 0a. .40 0.00LU- Los 90. %A. u. LSD Lis LA. s. oan SDo 0.54: 0.40.0.46. 0.4*. LM. &9. L49: 6646: 00: L9. 4.41. L.A. &,a0 0.40- Es:

0.0 03. . L.020- 0.20. a. 0.10. 0*a0. 0.0 2. 020 .0 0.ZO& is- to. 0.1. LO. age. &141 0.Is. age0 all &Is. 4A.1 0.I0. 0.10.
Los0 - .am- La. &S00. am-0 to. LU- La0. 0.0. LU. LU- 0.011- Led0.

.. ... .. ..

p p * ~Requirements often imply specific software qualities YIES
for a given function. Do you want to consult NO
Infomation regarding system quality factors forUKN N

~ ~ samplel which might imply specific software quality

WH? HO0W 040W HEL SMhF CIF COMMNIVT CH4ANCE

U UNKNOWNS(2% "

* OffER (7%) - -..--

SURVEY-I project ? Planning
9) Ane there any other surves for sauplel ? NO

10) What is the function name of FN-I ?
SAMPLXl

It) Do you want to rum the cesultatio.fhr
Sampial ? YuS

12) Ane ther any other heactieus of sounple, ? NO0

Figure 733 The Consultation Window Group During a Consultation
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During the consultation, a graphic pie chart appears for each function.
showing the percentage of unknowns for the project. An Unknown is
when you select Unknown from the menu in response to a question.
This pie chart (see Fi-,ure 7.34) also changes, showing the current per-
centage rate during the consultation. The percentage of Unknowns gives
you an idea of how much more information you may need to determine
about the system during later consultations and which may affect your
decisions about the confidence of your cur:ent rankings. You can shrink,
re-size, or SNAP the pie chart window for hard copy printing.

UNIKNOWNS (0%)

OTHER (100%)

Figure 7.34 The Pie Chart for Unknowns Window

Ending the Consultation Session

When you have finished a consultation, select Done, which brings up the
Factor Ranking window. You can see the reasoning chain for the assign-
ment of rankings by selecting a ranking with the middle button. You
will get a graphic tree window with the same functionality as the G-
HOW window (see p. 7-27). Select Continue to close all the consulta-
tion windows and access the Disposition of Changes window. Selecting
Stop during a consultation also ends a consultation.

ASQS may end the consultation when it has been given sufficient infor-
mation to infer quality factor rankings. After giving rankings (see Fig-
ure 735), ASQS will request that the user determine the disposition of
t:.e changes that have been made, if any. (See Figure 7.36, the Disposi-
tion of Changes.)
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ASQS

RANK FACTORS AND CRITR~IiA Howtnu

Assign Factor and Criteria Rankings

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM - INITIAL GOALS

PERFORMANCE DESIGN ADAPTATON
E I R S U C M V E F I P R
F N E U S 0 A E X L NO 0

SOTAEF T L R A R I R P E T R U
QUALITY I E I V B R N I A X E T S

FATR C G A I I E T F N I R A AFACOR I R B V L C A I D BO0B B
EII AlI T I A AlI PI I
N TLI B T N N B B L E L L.

So CY I I Y EA I I I R I I
y T L S B L L T A T T

SSEORY I S I I I Y B YIYSTEORT L T T I
SOFTWARE YIY

UNIQUE TI
FUNCTION yT

y_

COMMUNICATION M H H H H M m - L

Figure 7.35 Factor Rankings Matrix

RANKFACORSAND RITRIAREFINING/ENHANCINGRANKFACTRS AD ITRIA EXPLORING POSSIBILITIES
Identify Application/Functions [DISCARD CHANGES

OPTIONS 110
Detmine Disposition of Change.

Daterm t h~h of pedn dom byiiietn ym am R~

fr rtk a 'e of mi (WOWI'4 FUI11e.)n DisARD CHANGES
wtil the peinding chmagme

Figure 7.36 Disposition of Changes
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Refining/Enhancing creates a new current version. This will then ap-
pear in the Version Management Window, displayed in bold with the
highest version number. In Figure 7.37, versions 82 and 83 were
created with this option. Remember, you will have to type responses to
the system requests for 1) why you are refining and enhancing the speci-
fication, and 2) what changes you have made since the last consultation.
This is important, as the information you give at this point is stored for
access when you request Version Management information.

ASQS
2 'IRS 1[10 F AH I Out X I 1 l RESET CU*0ENT VERSION

VIEW CRETION DATE
V" DESCRITION
VIEW AUThOR
VIEW VSON TYPEovnoiaI
CONrINUE

V80
V96
V88
V89

V91- .n.,. V94

V81-V9- V83V8 V9
V98

9 8.. . .. ..... ..............

v100
vioi\ V102 V163< v107

V85
...: ...: . .. .. . . .. .

Figure 7.37 Version Management Window

Exploring Possibilities creates a version but does not make it the cur-
rent version. It allows the user to enter an explanation for creating this
possibility, and a description of the changes that were made during this
exploration. Figure 7.37 of the Version Management window shows ver-
sion 103 in bold as the current version. Versions 107 and 108 were
created and saved when the user selected "Exploring Possibilities."
When you select this option, ASQS queries you about why you are ex-
ploring possibilities, and then asks for a description of the changes made
since the last Disposition of Changes.

Discard Changes does not save a new version, only resets the last ver-
sion before any changes were made as the current working version. and
returns to the Ranker Options menu.
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Revise Rankings Based on Interrelationships

Here the system allows the user the same Ranker Options menu as 'As-
sign Factors and Criteria Rankings"; however, the consultation will run
through until questions concerning factor interrelationships are encoun-
tered. Then it will stop and ask these questions to clarify the interrela-
tionship issues. This option also uses the same graphic features de-

ASQS

Pnn sei a s" from Whe R&a ft C mrite a p Pm b postaming LMe mm w thne
we No ick the l.t Weceat paiioeifttwe a erse daCkW thelftWMa

TOPo 7V1. R~kt\D&AP1

ROADMAP FOR RANK FACTORS HELP

AND CRITERIA

SVITIM ACTOR A

NEEDS CRITRI

.. .......... ........

...o .... i. !i . ....... .......

NgglJ N, II~qlgl~q¢ ANKINGS !!::'

Figure 7.38 Selecting "Revise Rankings Based on Interrelationships"

scribed in the discussion on "Assign Factors and Criteria Rankings". The
pie chart demonstrates the percentage of Unknowns (as provided as an-
swers to Factor Interrelationship questions during consultation). The
Factor Gauge Panel, in this case, provides evidence, in scores ranging
from -1 to 1, for the need of factors as a reflection of interrelationships
between the factors. At the end of this consultation, ASQS provides
another value matrix of the revised rankings. Users may once again se-
lect Why and How for graphic or tabular explanations of the revised
rankings.

Select from the Ranker Roadmap as shown in Figure 7.38.

When the consultation is completed, the Factor Identification Form
shows the revised rankings, (see Figure 7.39).

Note the "H+ 2" for Information Storage, and the "H + 3" for Function-
al Capability under the quality factor Correctness. The numbers
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ASQS

RANK FACTORS AND CRITERIA How

Assign Factor and Criteria Ranking;

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM - INITIAL GOALS

PERFORMANCE DESIGNI ADAPTATION

EI R S U C MV E F I P R
F N E U S O A E X L N O E

SOFTWARE F T L R A R I R P E T R U
QUALITY I E I V B R N I A X E T S
FACTOR C G A I I E T F N I R A A

I R B V L C A I D B 0 B B
E I I A I T I A A I P I I
N T B 8 T N N 8B L E L L
C Y I I Y E A I I I R I I
y T L S B L L T AT T

SYSTEM OR Y I S I I I YB Y Y
SOTAET L T T IUNIQUE Y I Y Y L

UNQET IFUNCTION Y T

INFORMATION STORAGE H H H -M.2 I I I I 1 - 1

FUNCr CAPAB H__M H -+H2 MI L -I -I..

Figure 7.39 Revised Rankings

appearing with the rankings on this form may range from (-9) to (+ 9).
They represent a confidence level in the evidence that the existing inter-
relationships will assist (+), or deter (-) the attainment of the quality
goals. Indeed, some of these goals may have been raised from the ini-
tial quality goals obtained in the "Assign Factors" function. However.
rankings on this form will not be lower than the initial rankings.

It is important for the user here to make use of HOW and Graphic
HOW, in order to understand the reasons for strongly negative or
strongly positive evidence. It may be that the quality goal expectations,
or the functional expectations, need to be readjusted.
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Revise Rankings Based on Cost

ASQS allows the user the same Ranker Options menu as "Assign Factor
and Criteria Rankings", however, the consultation will run through until
questions concerning costs are encountered. Then it will ask the ques-
tions necessary to identify which software factor goals may be excessive-
ly costly to achieve, as a result of competitive factor relationships with
other goals.

Select from the Ranker Roadmap as shown in Figure 7.40.

....... .................
ASQS

ROADMAP & REGION 4 SELECTED

TOP-LE'VEL ROADMAP1

ROADMAP FOR RANK FACTORS EL i

AND CRITERIA

AIPPg.WO IMt
FACTO APE

C=GS

... ii i i~iiiii i, .......... ........... .... ....

Figure 7.40 Selecting "Revise Rankings Based on Costs"
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When the consultation is completed, the Factor Identification Form

shows the updated rankings as shown in Figure 7.41.

ASQS

RANK FACTORS AND CRITERIA HowContinue

Assign Factor and Criteria Rankings

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM - INITIAL GOALS

PERFORMANCE DESIGN ADAPTATION

FNE Us o A E X L NO E
SOFTWARE F T L R A R I R P E T R U
QUALITY I E I V B R N I A X E T S
FACTOR C G A I I E T F N I R A A

I R B V L C A I D B 0 B B
El I A I T I A A I P I I
N T L B T N N B 8 L E L L
C Y I I Y E A I I I R I I
Y T L S B L L T A T T.

SYSTEMOR Y I s I I I Y B Y Y
SOFTWARE T L T T

UNIQUE ' Y I Y Y L
Y T

Commnd and Contro H" H H HLH U.. .

Figure 7.41 Updated Rankings

Note the "*9" and "*6" under the quality factors Efficiency and Integri-
ty. The numbers appearing with "0" on this form may range from I to
9. They serve to notify the user of a "cost constraint", and represent a
confidence level in the evidence that there are adverse relationships with
other factor goals, relationships which may cause a factor goal to be ex-
cessively costly to achieve (or possibly even un-achievable).

It is important for the user here to make use of the HOW facility, in or-
der to understand the reasons for the cost constraints. It may be that
the quality goal expectations need to be readjusted, or simply that the
cost of achieving the desired set of goals will be high and therefore re-
quire close monitoring.
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Qualify Metrics

This ASOS function identifies the specific quality criteria and metric ele-
ments most relevant to the system under consideration. During this
step, further consultation is necessary regarding qualifying the most rele-
vant quality metrics. A tailored quality framework emerges. Figure 8.1
shows "Qualify Metrics" selected from the Quantifier Roadmap.

____________________________TOP-LEVEL ROADMAP

ROADMAP FOR QUANTFY FACTORS GOSR

carruw"

149TRK2QumnUED
GOMS

PUECT
DTA

Figure Mi Selecting "Qualiry Metrics"
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Figure 8.2, the Qualify Metrics Option Menu, is the same as the Ranker
Option Menu. The choices offered will function as described starting on
page 7-14 in Chapter 7, The Ranker.

The focus of the consultation will be to pay particular attention to those
questions and issues which will help identify specific quality criteria. and
qualify the particular metric elements of those quality criteria. Select
Consult and Show Rankings.

AS4QS
P.EVIEWtCHANGE ANSWERS

QUALIFY MET RICS CONSULT AND SHOW RANKINGS
OPTION MENU SHOW RANKINGS

VERSION NLANAGEM~ENT
OPTIONS

Please select to review or change etetim cons-Itation answers bY Selecting the
REVIEW/CHANGE A4WRotonith the left button. Select CONSULT andSHW j
RANKINGS to run a ne=cuulao:=ndview the reaiting factor and rankings.

Figure 8. Qualify Metrics Option Menu

As with other consultation sessions in the ASQS System. specilic func-
tions must be selected to be the topic of the consultation, as shown in
Figure 8.3.

Slcapplicable function&. DE-SELECT FUNCTIONS
OPTIONS n
CONTINUE

FUCT CAPAB (25%)
4j~INFORMATON STORAGE (25%)

Generic System ONERATION FRAMEWORK (25%)
SSTEM SOFTWARE (25%)
HADWARE (0%)

Figure 8.3 Select Functions for Consultation
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When the factor rankings are displayed as shown in Figure 8.4, the
Qualifier begins to look different from functions in the Ranker. Note
the attached menu.

RANK FACTORS AND CRITERIA Show Ibilored Fran cworGenerate Questions
How

Assign Factor and Criteria Rankings Continue

SOFTWARE QUAL1rY FACTOR IDENTFCATION FORM - INITIAL GOALS

PERFORMANCE DESIGN ADAPTATION
"ElRSUC M V E F I PR

F N E U S 0 A E X L N 0 E

SOrrwAR F T L R A R I R P E T R UQUALM I El I V 8 N I A X E T S
C G [A I I E T F N I R A A

FACTOR I R B V L C A I D B O B BE I It A t I T I A I P I I
N T IL B T N N B B L E L L

N.'C Y f f Y E A I I I R I I
Y IT L S B L L T A T T

Y I SI I I Y BYY
SYSTEMoR T L T Ty I Y -Y LSOFT WARE T T!

UNIQUE y T
FUNCTION Y

COMAND AND CONTROL H H H H H M M M M

Figure 8.4 Factor Identification Form

As in other ASQS functions it is important for the user to make use of
HOW in order to understand the reasoning behind a quality factor rank-
ing. First select the ranking of interest from the value matrix and an ex-
planation of HOW that value was arrived at will appear in the Why
Window with inferences and rules appropriately numbered (see p. 7-23).
To follow the chain of reasoning back further, select HOW from the at-
tached menu, and then select from the numbered pop-up menu, the
number of the rule or inference for which further explanation is desired.

8-4



Generate Questions

This option allows the user to select a phase, as shown in Figure 8.5,
and then automatically generate (print).a worksheet of applicable metric
questions for that selected phase.

Show Tailored Framework

As stated above, the consultation in the Qualifier will pay particular at-
tention to identifying quality criteria and qualifying specific metric ele-
ments. The results of this focus are shown to the user with a Tailored
Quality Metrics Framework. First, select Show Tailored Framework
from the menu attached to the Factor Identification Form (see Figure
8.4).

Figure 8.5 shows the next step, Select Phase.

.* .'~ *. .. *.. ~. *. *.. *. *.*. .*.**.*..~.*. *.*.*.*.~.** . . . . .** ........* .........*. ............ . . . . .

AS4QS
SY717EM SOrWARE RQUIREMENTS ANALYSISQUANTIFY FACTORS SOrWA REQUIREMNS ANALYSIS

TAILOR METRICS MIN"DSG

Seimc Phue COoirG AMNIT TEST ING
CMC INTUOR"flON AMD TESrING

... r EGIRATION AMD TESTING
seeta hkife-yce pha= for reiewing the ailored frazueworL k.

Figure 8.5 Select Phase

Since a Quality Framework can vary both with function and with Soft-
ware Wie Cycle Phase, the user must indicate by selecting from the at-
tached menu, what phase of the software life cycle is of current interest.
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Figure 8.6 shows a Tailored Framework. This window is displayed im-
mediately after the user has selected the Software Life-Cycle Phase.
Those quality criteria and metric elements which have been qualified as
relevant to this system are shown in bold. Those elements which have
been "tailored out" as non-relevant are displayed in normal text.

ACCRAY -AC1-A.1(6
VIEW DESCRIPTION
OPTONS
CONTINUE

SAC., () .

AC.1(5)
ACCURACY AC.1 AC.A (6) iiii ii ~ !~~i:="::):

/AM.I(1)
AM. 1-1&2 .. AM.1(2)

AMIAM AM.

REL1AE1L FY /AM.1(5) AM.1(6)
, •~AM -"-,& AM. 1(7) .::~i~~~i .i~:

ANOMALY-MANAGEMENT AM.2-AMI
AM.1'AM.3 AM. 2

'AM . 4.. .....
AM.4- AM. I
AM.5S AM. 1I"~'
AM.6 AM. 1

Figure 8.6 Tailored Framework

In this case, Reliability is needed for a function, and this was determined
using the Ranker. The Qualifier assisted the user in focusing on Anom-
aly Management as the specific quality criteria contributing to Reliabil-
ity which is most relevant for the system currently under consideration.
Further, the Qualifier assisted in identifying Error Tolerance/Control
(AM.1) as a particular metric element of Anomaly Management which
will contribute to the Reliability of the system.

Users can obtain descriptions of these elements by selecting View De-
scription from the attached menu and then selecting the quality factor
or metric element from the framework.

Also, users can, and are encouraged to, obtain explanations of HOW the
tailored framework was determined. Select HOW from the attached
menu and then select a specific element from the framework.
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Quantify Metrics

Figure 8.7 shows Quantify Metrics selected from the Quantifier Road-
map.

Once Quantify Metrics has been selected from the Quantify Factors
Roadmap, the Quantify Factors Option Menu will appear as shown in
Figure 8.8. In order to quantify the metric elements in the tailored
framework, users must run a consultation. Select Consult and Show
Rankings.

* ASQS

TOP-LEVEL ROADNIAr
ROADMAP FOR QUANTFY FACTORS HELPJ

..........

GOALS WMI
P1. .;r

-........ -u -~ -w n........... ...

Figure 8.7 Selecting "Quantify Metrics"

QUANWY M ICSREVIEWICHANGE ANSWERS

QUNTFYMERISNSULT AN SHWRNIG
OPTION MIEW4 SHOW RNIG

VERSION M4ANAGEMENT
O1flONS

P-- e elc oview or cha ne tif cOMMUlttao an smrs by seletnn the
REVIE/CHAGE ANSWERS optiom with the eft button. Selmc CONSUU and SHOW

RAKNSto ma a new comutation and v"e the reultiag factor and rakiap.

Figure 8.8 Quantify Factors Option Menu
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As with other consultation sessions in the ASQS System, specific func-
tions must be selected to be the topic of the consultation, as shown in
Figure 8.9.

The purpose of quantifying the metric elements is to give the user some
guidance on what a reasonable quality goal might be, in light of past
experience with similar projects. ASQS will establish an expected range
of values for each metric element, quality criteria and quality factor tai-
lored into the framework in the previous function, "Qualify Metrics."
The range of expected scores will comprise an upper bound and a lower
bound. These are referred to as the baselines.

e nodes from the tree wh the middle button. SElt FUFnNoONS
DE)6-SEL£.CT FUNMONS

e FUNCT CAPAB f2596 coitINUE

INFORMATION STORAGE (2596) ::>.ii : ........

INTEGRATION FRAMEWORK (25f) metric element (see Fig-STARS SEE SYSTEM SOI7WARE (25%) " i::i!! i~~~ii::. ..
HARDWARE (0%) :i:i. :!:ii: • ..

Figure 8.9 Select Functions for Consultation
ASQS has four sources for information to establish these upper and low-
er bounds. In the order of the priority that ASQS will give these
sources, they are:

1) User-supplied baseline data for each metric element (see Flk:-
ure 8.10).

2) Baselines inferred from the information acquired during con-
sultat'ns.

3) Baselines of previous projects in that mission area.
4) General baselines synthesized from projects not necessarily

within that mission area.

what is the baseline lower bound of AM.1(1)a for

information storage ?

Answer.
WHY HOW G-HOW HELP STOP CF COMMENT CHANGE

Figure 8.10 User-Supplied Lower Bound
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Figure 8.11 shows a Factor Identification Form with the expected range
of scores for a quality factor. These scores are computed by averaging
the scores of the lower level quality criteria and metric elements that
make up this factor. The width of the value range is the mean score for
the element, plus or minus one standard deviation.

..... .......

RANK FACTORS AND CRITERIA Show Quantified Frarncwo,-How
A ig Continue

Assign Factor and Criteria Rankings

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM - INITIAL GOALS

PERFORMANCE DESIGN ADAPTATION
EI RS U CM V E F IP RF N E U S 0 A E X L N 0 E ..,.':::i!..: ...

SOFTWARE F T L R A R I R P E T R U
Q U L E I V B R N I A X E T S i .iii:i::i::?; :

FACTOR I R B V L C A IDB O B B
E I I A I T I A A I P: I I
N T L B T N N B B L E L L iii:iii::i.iiii:I....

Y T L S B L L T A T TY I s I I I Y B , Y Y i:l i!ii !:~iii:..!.
SYST7EM \OR \T L T T I :::::::::::::::: .:

aEY I Y Y LSOFTWARE V i:::i!;.i:i :: ::::
UT

NQEY T

INTEGRATION FRAMEWORK - - -- --

Figure &11 Value Matrix of Expected Scores

The Certainty Factor (CF) for this range is the minimum CF of the crite-
ria that make up this factor.
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Show Quantified Framework

The expected range of values in a Quantified Metric Framework varies
depending upon the software life--cycle phase. Therefore, to see the
quantified framework, a user must:

1) Select Show Quantified Framework from the attached menu in
Figure 8.11.

2) Select the software phase currently under consideration from
the Select Phase window displayed in Figure 8.12.

.... .......... .......... ........

A. ASQS ..

......

SYMSOIFTWARE REUIREMENTS ANALYSIS

DIETA I.ED DESIGN

SeleFu PhaSe Softw L ie- PaseO ,

8CSC0E TESTING
i !, ~SMfIM MWTF.NItON AND T"EST"ING

..:!iiii ........ .... !

-e.y:ii:iie ..:!aw for mwiewmi; the ii! iiiiqunufad fimi! !.: : . :o.

..... . :> . : : : : :::::::::: : : : : .. .

Figure 8.12 Select Software Life-Cycle Phase
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Figure 8.13 shows a quantified framework. Note that each metric ele-
ment, quality criteria and quality factor has both an upper bound value
with a certainty factor, and a lower bound value with a certainty factor.

As Qs i~liiiiPi~
VIEW DESCRIPTION

CONTINUE

1 24. 41 , 1 0 4..ACC RAC Ao K -24) A ) I.

,M.2 e-2(.4) AO(A) AM JO .4 ) 0.)AMJ 25(AM

A .U. (.4) ))10 4AM.MX.0(,A)I.(.4) AM( 04 0) J. AJIjAJ

Figure 8.13 The Quantified Framework

In this figure Anomaly Management has a lower bound for the expected
quality score of (.17), with a CF of (.05). It also has an upper bound for
the expected quality score of (.85), with a CF of (4).
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Introduction

This ASQS function compares the ASOS-generated software quality
goals with evaluated software quality scores as returned by the QUality
Evaluation System (QUES).

Before executing the Assessor, you must load the QUES files of system
decomposition and metric scores for each selected function and life-
cycle phase of the project under consideration. The QUES data should
be located in the {dsk[lispfilesleval} directory. To load the files, click on
the Evaluation Data box on the ASQS Roadmap, as shown in Figure
9.1. To reach the Assessor, select Assess Compliance from the ASQS
top-level roadmap.

ASQS...
Plaeselect a step from the ASOS Th)p-Le~e1 Roadmap by poitioning the mouse within the desired box a.id

cicking the left ftbutton. or positioning the mouse over a menu item and clicking the left button.

USER OPIONS

ROADMAP FOR ASQS SYSTEM ADMINISTRATION

SOFTWARE HELP
QLALITY EXIT

SYSTEM GOALS QI

51 UAUTY A*CIO 3504 NEMENlFRMEOR

sorrARU TAILORG]
QUALITY

SIEanfcatw UAMN
G11IDE1300FATR

QUA&LITY CRITERIA REQUIREMENTSGOL

DATA

ASSESSMENT
OF

MMIC EVALUATION RA 3MMILAC

Figure 9.1 Selecting Assess Compliance
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Assess Compliance

Selecting Assess Compliance brings you to the Assess Metrics Option
menu. This menu is similar to the Ranker and Qualify Metrics options
menus, described earlier in this document. The functions listed operate
in the same manner. The focus of the consultation at this point is to
generate a qualified and quantified f-rmework, which can be compared

to actual evaluation data.

ASQS
ASSESS ETRICSCONSULT AND SHO0W RANKINGS

OPTION MENU SHOW RANKINGS
VERSIO MANAGEXMCNT
07tINS

Peeseetto review or change enmting consultation ain ye lectin the
RE~iE/CHAGE ANSWERS optain with the left button. Seet~NUT and SHOW

RANINGS to run a new consultataca and view the insulting factor and rmnkings.

Figure 9.2 The Assess Metrics Option Menu
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Select Function

As with other consultation sessions in the ASOS, you must select specitic

functions as the focus for the phase of consultation.

AS4QS

Seetapplicable functions. DE-SELECT R)NC1ON.

CONTINUE

Ucr CAPAB (25%)
IORMATIN STORAGE (25%)

Generic System ONERATION FRAMEWORK (25%)
SYTMSOFTWARE (25%)HARDWARE (0%)Cnslato

Figure 9.3 Select FntosfrCnutto
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Consult and Show Rankings

Up until this point, the Assessor has looked very similar to both the
Ranker and the Quantifier. However, when the factor rankings are dis-
played, as shown in Figure 9.4, the attached menu shows a new selec-
tion, Assessment of Compliance Graph.

ASQS

RANK FACTORS AND CRITERIA " aww anot

cow

Assign Factor and Criteria RaknsOAN

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM - INITIAL GOALS

PERFORMANCE DESIGN ADAPTATION
ElI R S UC M V E F I P R
F N E U S 0 A E X L NMOE

SOFTARE F TL R AR I R P E TR U
SOTAE I ElI VD8R N I A X ET S

FLA RT C GA I I E T F N I RA A
FACTOR I R B V L CA I DB ORB8

EII AlI T I A AlI P I1

S tMWRE N TL 0 T N N B B L E L L

IM 0C YI I Y EA I I I R I I
Y T L S B L L T A TT

Y I S I I I Y a Y Y
SYTMRT L T T I

SOFTWARE T

T IUNIQUE y T
\FUNCTION Y

InTGRATIOVr FRAMEWORK 2A 2

Figure 9.4 Factor Identification Form for Assess Compliance
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Assessment of Compliance Graph

Once you select this option from the attached menu, ASQS prompts you
to select a function name from the factor ranking matrix This brings
you to the next step, Select Phase, as shown in Figure 9.5.

ASZQS

.. '..x '.. w.-. ". . . J ..:..::.......::...: ............. . ......

Fiue5Select SotaeLe-yl Phase CC4 MUI ETN

9-7iERAINAD ETN



Evaluation Data Bar Graph

After calculating the scores and the lower and upper bound goals, ASQS
displays a bar graph showing the evaluated factor scores for all thirteen
of the software quality factors, as shown in Figure 9.6. Depending on
the life-cycle phase (worksheet) selected, the graph will display up to
four separate bars for each factor, corresponding to the SYSTEM, TL
CSCI, CSC, and Unit-level metrics, and identified by S, C, T, U on the
graph. For example, during the System/Software Requirements Analysis
Phase (Worksheet A), only system-level questions are asked, therefore
only the SYSTEM bar will be displayed. The ASQS-generated lower
and upper bounds appear as lines across the bar graph.

If you select DONE on the attached menu, you will return to the prior
step to return to the factor ranking matrix window.

At this point, the user can select any one of the factors (metric identifi-
ers) to view a similar bar graph of all the criteria within the selected fac-
tor. This process can be repeated all the way through the framework.
until the lowest level (metric element in the hierarchy) is reached. The
attached Options menu allows you to return to the previous graph, or
return to the top-level graph, or select DONE.

All metric scores lower than the ASQS-generated lower bound will ap-
pear as red on the graph. Any score less than the midpoint (established
by the algorithm midpoint - upper bound + lower bound/2) is dis-
played in yellow. Any score greater than the midpoint is green. For
monitors without color, each color also has a unique hatching pattern
(see Figure 9.7).

Any graphs generated by ASQS can be shaped (using the shape com-
mand from the Background Utilities Menu) to any desired size. The
Move command allows pushing or dragging of the graph window, rather
than the individual graphs.
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How to Use This Chapter!

The purpose of this chapter is to describe a series of user scenarios.
One aspect of the approach is to illustrate each scenario with an exam-
ple from the STARS Software Engineering Environment. Each scenario
is accompanied with a discussion of relevant issues.

These discussions are laid out as a sequence of tasks to be performed,
with references to chapters and pages in this manual where a user will
find instructions on how to use ASQS to perform the tasks. These refer-
ences will be placed in parenthesis and underlined as in the following
examples: seeChapte.& (me ,ag..7-S
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Create an initial quality specification prior to full scale
development.

Why should a quality specification be done prior to full scale develop-
ment?

Ideally, the process of specifying and evaluating software quality should
begin prior to Full Scale Development (FSD). Beginning quality specifi-
cations during Concept Exploration and carrying it through Demonstra-
tion and Validation provides the following benefits:

First, an early start will result in a better quality specification for Full
Scale Development, which serves as the starting point for discussions
and negotiations with the development and IV & V contractors.

The quality specification is more likely to reflect mission needs, implica-
tions of early engineering studies, and the implications of other informa-
tion gathered prior to Full Scale Development.

Second, early specification helps provide focus for other engineering stu-
dies, prototyping and requirements development.

Early rigorous investigation of software quality issues ensures that im-
portant software quality concerns are sufficiently investigated.

The knowledge gathered during the engineering studies that is relevant
to software quality goals can be formalized using ASQS and incor-
porated into the ASQS knowledge base. Henceforth, ASQS can act as a
project historian, serving as a source for the most up-to-date under-
standing of software quality issues for the project team.
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What major steps need to be taken in creating this initial quality
specification?

The use of ASQS to specify quality goals prior to FSD is illustrated be-
low by an example for the STARS SEE. In developing an initial specifi-
cation prior to FSD we are concerned with determining a prioritization
of the thirteen software quality factors. The prioritization of the twenty-
six software criteria is determined automatically for future use by ASQS
during the factor prioritization.

There are four major tasks to be accomplished:

Task 1 - Identification (Mission area, software type, project)
T[sk 2 - Decomposition
Task 3 - Consultation
Task 4 - Review Rankings

Task 1: Identification

Step 1: Login to ASQS (see Appendix A).

Step 2: At the top-level ASQS roadhnap select "Rank Factors and Cri-
teria" (m ag -.

Step 3: At the roadmap for Rank Factors and Criteria select "Identify
Application/Function" (seepag66).

Step 4: Specify the mission area "Software Tools" and the software
type "Software Engineering Environments" (seage7-).

At this point ASQS already knows a great deal about your
project. The knowledge base in ASQS has information regard-
ing the various mission areas and software types.

Step 5: At the Project Window select "Add Project" to add a specifica-
tion for the STARS SEE. Give an identifier to the system
(STARS SEE) and provide a description (Le..age.7=6).
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Task 2: Decomposition

The next window is the System Decomposition Window, which now con-
tains one node for the STARS SEE.

When creating initial specifications there are two situations.

Step la: If the system is substantially similar to others created in the
ASQS System we can utilize some of the decomposition and
characteristics of those other systems by using the menu-item
COPY CHARACTERISTICS (see pages 7-9 and 7-10).

If the STARS SEE were a direct evolutionary outgrowth of
another system, we would want to copy the characteristics of
that system into our specification and update them for our sys-
tem. Also, if we were familiar with one of the other systems
we might copy similar characteristics from them into our sys-
tem. This can be a valuable technique to get an initial specifi-
cation up quickly. It is particularly useful to get a starting
point for a new system that is poorly understood (se pages 7-7
and 10.

Step 1b: If the system is not similar to others created in the ASQS Sys-
tem or if the user wishes first to explore system level needs and
their implications for software quality factors before decom-
posing, then no decomposition at this point would be neces-
sary.

In the case of the STARS SEE we have specific and well under-
stood needs in some areas and prefer to explore them first. In
the future we will want to decompose the STARS SEE into sys-
tem-level functions, but in the early specification stages it is
more practical to develop a specification for the overall system.
We will return here later to copy characteristics for other areas.

Step 2: Since we are done with the System Decomposition Window for
now, we select Continue (see pages 7-7 and 7-10).

Step 3: ASQS will now request that you determine the disposition of
the changes that have been made. Select "Reflning/Enhanc-
ing." ASQS will save version 1 of our new system and return
us to the Ranker Roadmap (see.agc 7-12
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Task 3: Consultation

Step 1: From the Ranker Roadmap select "Assign Factors and Criteria
Rankings" (s.e.Dagc fi6).

Step 2: At the Rank Factors Option Window, we will select "Consult
and Show Rankings" to begin a consultation (see Rages 7-14

Step 3: Next we are asked to indicate the nodes in the System Decom-
position for which to run a consultation (see age..75). Since
there is only one at this time for the STARS SEE we select
STARS SEE.

Now we are ready to begin a consultation to consider system
characteristics and needs related to software quality factor
priorities. In the process we will find information that must be
known or gathered to determine the priorities, and uncover is-
sues and tradeoffs. The JMSNS and POM are possible sources
of relevant information. Input to and feedback from other ac-
tivities such as prototype software development, engineering
studies, and requirements definition and planning will contrib-
ute to the overall Demonstration and Validation effort.

Suppose we are developing a preliminary SSS during Concept
Exploration. The SSS includes a discussion of goals for system
quality factors. Information is known about several system lev-
el qualities because they are fundamental needs for the STARS
SEE (e.g., system availability, usability, and expandability and
interoperability). Because the STARS SEE is a software inten-
sive system, we probably want to explore the implications of
these and other system level quality factors for software quality
factor priorities. This can help clarify the software issues, possi-
bly raising issues that in turn impact the desired system level
factor priorities. System quality factors are described in Sec-
tion 4.1.2.2 of Volume 2 of the Gidebooks. ASQS incorpo-
rates questions and rules regarding these factors and their rela-
tion to software needs.

Step 4: Therefore, we can use ASQS to accomplish our current objec-
tive by answering questions about system quality factors. Any
other questions that we do not know the answer to, or do not
care to address at this time can be answered UNKNOWN. This
is a general strategy for running an ASQS consultation which
can be employed any time we want to concentrate on only one
or a few aspects of the system.
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We answer UNKNOWN in the Question Window until a ques-
tion which asks about whether we want to consult information
about system factors appears. We answer YES to this question.
Henceforth, we respond with non-trivial answers (i.e., not UN-
KNOWN) to two kinds of questions. First, to a question which
asks directly about the relative level of a system factor, we re-
spond with HIGH, MEDIUM, LOW or Not Applicable (NA).
We can attach a comment which provides information about
the rationale, origin and depth of knowledge, confidence, re-
quirements (including potential quantitative requirements), ref-
erences and other relevant information about the level of a sys-
tem factor. We can also attach a confidence factor to the
answer. The confidence and level for a system factor are quite
independent. For example, we might expect that a high level is
required, but in the early stages of a project, before any studies
or prototyping are completed, our confidence in a hig . level
may be very low. In fact, after studies are completed later, we
may decide that a medium level is appropriate and attach a
higher confidence. If we stay with a high level, we may in-
crease the confidence during a future consultation by using the
CHANGE command to re-answer the question.

The second kind of question is asked to determine whether the
need for a system factor implies the need for a given software
factor. These questions might ask this directly, or gather infor-
mation which is used by ASQS to determine the nature and ex-
tent of these relationships.

Let us consider an example of these two kinds of questions
from the STARS SEE. Figu-e 10.1 shows a question and re-
sponse to the first form of question, with respect to system
availability.

35) What is the level of system availability (the portion of total operational
time that the system performs or supports critical functions) needed for stars see?
HIGH 800 (COMMENT Availability depends on the size of installation, number
or users and what function each user is performing. The following needs were
determined in previous studies: Availability of any given tool shall be at least
99.99. An installation is said to be operationally available if all critical tools and
functions and most tools and functions ( > 50 of those installed) can in fact be
used with the expected or planned response time by at least half of the normally
planned peak user load.)

Figure 10.1
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Note that there is value in commenting on distinctions between
subcomponents of the system (e.g., critical tools and functions
versus others) because this information may be useful in the
future when further system decomposition is performed. Also.
note that the confidence is high (0.8) because of the effort put
into defining availability for the STARS SEE in previous stu-
dies.

Figure 10.2 shows the second form of question. This addresses
the relationship between system availability and software main-
tainability. Note that the relationship applies more to some
aspects of the STARS SEE than others (specifically to non-crit-
ical tools). Therefore, we have noted it in a comment and as-
signed a moderate confidence value of (.5). The ramifications
of answering the question yes is that software maintainability
will be assigned a ranking according to the rules of combining
evidence.

40) Do software errors detected in stars see need to be quickly located and fixed
in order to satisfy system available requirements? YES 500 (COMMENT Especially
in the less critical tools. Errors that are detected in the less frequently used tools
might be repaired to increase the overall availability of non-critical tools. Critical
functions should be designed to be highly available without requiring frequent
error fixes.)

Figure 10.2
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Task 4: Review Rankings

Step 1: At the end of the consultation, we can review the software
quality factor priorities implied by high levels of system avail-
ability, expandability, interoperability and usability (see Figure
10.3). At this time unexpected or extreme rankings should be
reviewed (see pages 7-29 and 7-30).

For example, we might review Reliability and Verifiability using
the explanation facility (see 2agc 51Z to find out how these
factors were added (notice that no ranking was entered for the
corresponding system factors.) Selecting the "G" under Reli-
ability we obtain a response in the Why Window. By exploring
the reasoning deeper, we find that software Reliability was im-
plied by the need for system availability.

ASQS

RANK FACTORS AND CRITERIA

Assign Factor and Criteria Rankings

SOFTWARE QUALITY FACTOR IDENTIFICATION FORM -
INITIAL GOALS

PERFORMANCE DESIGN ADAPTATION

z I a S U C M V E r I PR
F N 9 U S 0 A R X L N4 0E

SOFrWARE F TL R A R I RPE T RU
QUALMTY I iI V RN I AX TS

FACTOR C lG I T F NI RAA

IKt V L C A I D B 033
9 1l I A T I A Al I II
N TL 5 T N N 5IBL ZL L
CY y I y9A Ill I N
Y T L S 5L LT ATT

Y I s51 I I Y a YY

SYSTEMOR T L T T I

SOFTWARE 'a I Y Y L
UNIQUE T T

FUNCTION T

STARS SEE L M LMM L MIM L

Figure 10.3
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The information provided in the Factor Ranking Window helps
guide future investigations or studies. One aspect of this is that
it may suggest the next steps for building a quality specification
using ASQS. For example, many of the software quality factors
with rankings for the STARS SEE are also system quality fac-
tors.

Step 2: One path for future investigation is to consider which of these
rankings apply at the system level and therefore should be add-
ed to the list of system quality factors for the STARS SEE.

As an example, consider that software reliability is implied by
system availability. This in turn suggests that system reliability
is important, since the STARS SEE is software intensive, and
since hardware reliability is important for meeting availability
requirements. In order to add system factors in this way, we
might snap the current Factor Ranking Window to keep a re-
cord of the possible factors, and rerun a consultation, answer-
ing the appropriate system factor-related questions as they ap-
pear. When we are done, we might want to use the Answer
Window with the system factors selected in order to review
which system factors have been added, or to make changes.

The goals can be incorporated into the CRLCMP, and in the
preliminary SSS, to the extent that the software quality goals
affect system quality goals (i.e., considering hardware as well as
software). This is usually the case in a software intensive sys-
tem. The goals can again be incorporated into the updated
CRLCMP and SSS. Also, the software quality factor goals can
be incorporated into the quality factor sections of a preliminary
SRS.

Step 3: Another path for future investigation is to choose one of the
higher ranked software factors for further study. This might
mean a special study outside of ASOS (e.g., a Reliability study)
or answering Reliability-related questions as they appear.

In general, if one does not know if a question is Reliability-re-
lated one can use the WHY option (segagc172) to find out.
When the answer to such a question is not known, it is cause
for further discussion or study. We will explore the case of an-
swering Reliability-related questions.
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Revise quality goals due to factor interrelationships

The process of considering factor interrelationships encourages the de-
velopment of an internally consistent quality specification. Based on the
recommendations provided by ASQS, we may want to modify our initial
answers given during the earlier consultations (e.g., reflect a change in
development approach or less stringent requirements). Changes in an-
swers can have a rippling effect, in that they introduce new implications,
possibly resulting in new interrelationships and further changes in an-
swers. Therefore, it is important that the factor interrelationships are
considered early during the overall specification development. If one
waits until a large number of answers have been given for a function
(e.g., more than 50), the user may find that more iterations and refine-
ments are required to complete the overall specification.

There are four major tasks to be accomplished:

"lsk 1 - Identification (Mission area, software type, project)
Task 2 - Consultation
Task 3 - Review Revised Rankings
Task 4 - Respond

Task 1: Identification

Step 1: Login to ASQS (See A endix A).

Step 2: At the top-level ASQS roadmap select "Rank Factors and Cri-
teria" (see.agc A-.

Step 3: At the roadmap for Rank Factors and Criteria select "Identify
Application/Function" (ace gage.6=6).

Step 4: Specify the mission area and the software type (see page 7--4j.

At this point ASQS already knows a great deal about your
project. The knowledge base in ASQS has information regard-
ing the various mission areas and software types.

Step 5: At the Project Window select your project (sagL-).
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Task 2 Consultation

Step 1: To consider factor interrelationships, we begin by selecting
Rank Factors and Criteria at the top-level ASQS roadmap
(meag6..

Step 2: Select Revise Rankings Based on Interrelationships on the
Ranker Roadmap (mep..ag, 6=6).

Step 3: Next, we select Consult and Show Rankings from the Ranker
Option Window (se. aga7-W.

Step 4: Select the "STARS SEE" function from the Select Functions
Window (agag ).

There is only one function at this time. When there is more
than one function in a more mature specification, it may be de-
sirable to consider interrelationships for only one of the func-
tions. In this way similarities can be exploited by using the
copy characteristics option of the System Decomposition Win-
dow to copy interrelationship characteristics to other functions
.vid refine them individually as needed.

Step 5: Answer the questions that are asked during the consultation.
They are designed to determine the nature and extent of inter-
relationships between factors for the selected function(s). Cur-
rently, many of the questions are of a form which asks directly
about the relevance of a specific interrelationship between a
criteria and a factor to a given function. For example, "Does
good anomaly management (those characteristics which pro-
vide for continuity of operations and recovery from non-nomi-
nal conditions) reduce operator workload for the STARS SEE
?" Operator workload corresponds to the factor Usability in
this example. This form of question is based on the contents of
lhbles 4.1.3.2 and 4.1.3.3 in Volume 2 of the Guidebooks. The
questions derived from this table are general in nature and
usually the answer will be yes indicating that the relationship
does apply for the target function. For this reason, it may be
desirable to copy the interrelationship characteristics from the
generic system (se g2ag.7-J0) and review them for changes
using the Answer Window rather than answering the questions
one by one during the consultation.

As the knowledge base matures, more of the questions will
address specific characteristics of the function which determine
whether an interrelationship applies, so that answers to the
higher level questions can be inferred rather than asked
directly.
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Task 3: Review Revised Rankings

Step 1: At the end of the consultation, we can review the interrelation-
ships shown in the Factor Ranking Window. Continuing with
the knowledge base resulting from scenario 1, we find interre-
lationships as shown in Figure 10.4. (See pages 7-31 and
231

The interrelationships are denoted by the "+ n" and "-n" an-
notations following the ranking. The "n" denotes the degree of
evidence (a number between 0 and jO, where 10 indicates cer-
tainty (i.e., a confidence of 1.0)). A "+" indicates that the fac-
tor's presence contributes to other desired factors (i.e., either it
improves the observed quality with regard to that factor, or it
eases the difficulty of achieving that factor).

ASQS... .....

.... .........

RANK FACTORS AND CRITERIA HowContinue I:~

Assign Fater ad Criteria Ranidnpl 7::i.

SOFrWARE QUALITY FACTOR IDENTIFIC&TION FORM - INrrIAL GOALS

PERFORMANCE DESIGN ADAPTATION
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Figure 10.4
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Step 2: For example, consider the annotation for Reliability. We can
use the explanation facility to examine the reason for the anno-
tation by asking HOW.

We find that Reliability is needed because of the reasons given
during Assign Factor and Criteria Rankings, but also, that one
of the rules indicates that Reliability is needed because having
Reliability increases the overall consistency of the specification
with regard to other desired factors. If we chase down the ex-
planation further by going deeper into this reasoning chain, we
will find that one of the reasons that Reliability is needed is
because it enhances the observed usability. Specifically, we
find that good anomaly management (one of the criteria of
Reliability) reduces operator workload (a Usability consider-
ation).

A "-" indicates that with the other factor goals, the annotated
factor goal will be more difficult, or even impossible to
achieve. For example, consider the annotation for Efficiency.
If we use the explanation facility to examine the reasons for the
annotation, we find that Efficiency of the STARS SEE is not
recommended for overall consistency of the factor goals with
respect to factor interrelationships. This means that, although
there may be other reasons for Efficiency, and in fact it might
be necessary, the interrelationships with other factors increase
the difficulty of achieving Efficiency. Exploring further down
the reasoning chain we find that increased generality (a criteria
of Expandability) results in less Efficiency.

Step 3: When a "-" annotation appears we probably want to review
the reasons for needing that factor in the first place. A "-" in-
dicates a potential problem area in achieving the overall goals
(i.e., a development problem). We can review the original rea-
sons by using the explanation facility at the current window,
since these reasons are preserved during the Interrelator.
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Task 4: Respond

In the case of the STARS SEE, we find that one of the reasons for need-
ing Efficiency is as follows: 1) the system factor Expandability is needed,
2) the STARS SEE was considered a capability-limited system in the
criginal consultation. When 1 and 2 hold, there is a need for software
Efficiency to provide for overall system Expandability.

Step 1: Reconsider answers using the Answer Window (see 2ages 7-15

Considering the difficulty of achieving software Efficiency with
the other software goals, we might want to reconsider our an-
swer to whether the STARS SEE is capacity-limited. This can
be accomplished by going to the Answer Window, selecting
Application Characteristics, and modifying the answer for the
parameter CAPACITY-LIMITED. Our new answer might be
as follows: "NO (.6) (COMMENT Because of recent, signifi-
cant advances in computing power and reduced hardware costs.
and because there are no physical size or weight restrictions,
the STARS SEE is not considered to be a capacity-limited sys-
tem. Therefore, software Efficiency need not be emphasized if
system efficiency can be achieved by sufficient computing hard-
ware.)".

Step 2: Rerun a consultation after changing any answers (=Lgj
-21L.228 .

Now if we rerun the consultation in the Interrelatot, we will
find that software Efficiency is no longer denoted as a goal
(i.e., indicated by a blank item). In general, when a negative
factor interrelationship occurs we can either reconsider the rea-
sons for needing the factor (as we have done), we can reconsid-
er the reasons for needing the affecting factors, or we can re-
consider the reasons given for the interrelationships. In any
event, a reconsideration usually means that the user has gained
a better understanding of the issues involved in determining
factor priorities, or a better understanding of the desired soft-
ware development priorities.
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Decompose system functions and assign quality goals to lower

levels.

Why assign quality goals to lower levels?

Once the target system matures to the point where a functional break-
out emerges, it may be desirable to begin the specification of software
quality goals at a lower level. Specifying quality goals for a decomposi-
tion of the overall system provides the benefit that distinctions can be
made between the needs and characteristics of individual functions. Just
as different sub-functions of an overall system may have very different
functional requirements, they may also have very different quality re-
quirements. Sub-functions differ in their needs (including different cost,
performance and supportability goals) and in their system and software
characteristics (including the supporting hardware, functional character-
istics, development characteristics and even environment characteristics).
Therefore, in the interests of creating a meaningful quality specification
against which the software can be evaluated, it is usually desirable to
decompose the overall system into sub-functions.

What is a decomposition?

As the software development life cycle progresses, ASQS can be used to
further decompose the quality specification. Initially a system would be
decomposed into system functions. Software functions with unique needs
or characteristics may also be called out. The top-level functions may be
decomposed further into lower-level functions and so on. When Com-
puter Software Configuration Items (CSCI's) are identified, the func-
tions can be broken down into CSCI's. Since ASQS treats all levels in
the system decomposition uniformly (as nodes in a decomposition tree),
it can be used to represent the decomposition into CSCI's and to devel-
op the associated quality specification. In fact, further decomposition
into TLCSC's, LLCSC's and even units is supported by ASQS. The de-
scription attached with each node can include a denotation of the type
of item of each node in the system decomposition.

How much decomposition is enough?

Since it is possible to decompose a system to the unit level within ASQS.
it is important to consider carefully the level of function decomposition.
Certain constraints, such as the cost of specifying and evaluating the
software at a lower-level, may limit the number of functions that can
reasonably be evaluated. The level of decomposition should be low
enough to make key distinctions between functions. Finally, it should be
noted that a quality specification decomposition that matches the formal
decomposition documented in the system documentation is most desir-
able. Decompositions that differ complicate the process of relating the
evaluation data to the specification goals.

10-16



When should a system be decomposed?

It is usually best to decompose the system only after no more meaning-
ful information can be added at the higher level. This is because the
same question must be answered for each sub-function. If the answers
are the same for each sub-function it is more efficient to give the an-
swer before the system is decomposed. When the system is decomposed
these uniform answers will be automatically inherited by the sub-func-
tions, eliminating the need to provide the same answer multiple times.

There are four basic tasks to be accomplished:

Usk 1 - Identification (Mission area, software type, project)
Task 2 - Decomposition
Task 3 - Review Answers
Usk4 - Review Rankings
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Task 1: Identification

Step 1: Login to ASQS (See Apl ndix).

Step 2: At the top-level ASQS roadmap select "Rank Factors and Cri-
teria," (e acf=)

Step 3: At the roadmap for Rank Factors and Criteria select "Identify

Application/Function" (see.pa.

Step 4: Specify the mission area and the software type see.pge 7-).

At this point ASQS already knows a great deal about your
project. The knowledge base in ASQS has information regard-
ing the various mission areas and software types.

Step 5: At the Project Window select your project -see.pag ..

Task 2: Decomposition

Step 1: We begin to decompose the STARS SEE by selecting Decom-
pose from the System Decomposition Window.

Step 2: Add each of the functions as we are prompted and provide a
description of each.

We decided to add a node to represent the Hardware function
for the sake of completeness (see Figure 10.5). We can use the
Change Weight command to indicate the contribution of each
function to the overall quality of the STARS SEE. We decided
to weight the functions equally for now, except for the Hard-
ware function which naturally receives a weighting of 0%.

.. . . .... . ........ .. ... ... .... ... ........" " T ' ":'"

ASQS VIEW DESCRIPTION
CHANGE NAME

___________________________________________ CHANGE DESCRIPTION
CHANGE WEIGHTSelect a node in the decomposition tree with the middle button. DELETE
DECOMPOSE
ADD CHILD
COMBINE

INFORMATION STORAGE (25%) COPY CHARACTERISTICS
(25%) READ NOTE

STARS SEE INTEGRATION FRAMEWORK (A%) EXPLAIN
SYSTEM SOFTWARE (25%) VERSION MANAGEMENT
HARDWARE (%) OPTIONS 0,.

CONTINUE

Figure 10.5
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Task 3: Review Answers

After decomposing, each of the new sub-functions has the same answers
for the consultation as the parent did originally. Now we want to review
those answers for each sub-function and refine them to distinguish be-
tween the sub-functions.

Step 1: Select the set of sub-functions and the category of characteris-
tics to be reviewed (see pages 7-15 to 7-20).

Step 2: Go to the Answer Window to review and change answers (e
pages 7-15 to 7-20).

Since we developed our initial specification based on system
factors in scenario 1, we select the system factors for review.
We can choose to review each function one at a time in the
Answer Window or select all of them for display at one ime in
the Answer Window. We decide to select all of the functions
since the number of system factors entered during previous
consultations is small (four - availability, expandability, inter-
operability and usability). This allows us to easily determine
appropriate differences between functions by reviewing them
all in the same Answer Window.

We find that for each of the functions and each of the system
factors the answer is HIGH (indicating a HIGH level of system
quality factor). We know that although the level for the overall
system should be HIGH, some of the functions need not have a
high level of system quality factor. For example, usaoility is
not particularly important for the System Software because it
does not interface directly to the end users of the STARS SEE.
System administrators may in some cases interface to the Sys-
tem Software, but they are well trained and can easily work
with more esoteric types of interfaces. Therefore, we lower the
answer for SYSTEM-USABILITY-IS-NEEDED to LOW and
denote the reason with a comment. Similarly, interoperability,
although HIGH for all of the functions, is most important for
the Integration Framework function, so we reanswer this ques-
tion with an answer of HIGH and raise the confidence from .8
to 1.0. Other appropriate changes are made accordingly.
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Task 4: Review Revised Rankings

At this time, we want to review the new software quality rankings which
resulted from the changed answers, and compare those results to the
rankings before the answers were changed

Step 1: We go to the Ranker Option Window and select Show Rank-
ings (see page.L22).

Step 2: Take a snapshot of the Factor Ranking Window, (.L&.ag

Step 3: Finish the consultation.

Step 4: Indicate in the Version Disposition Window that the changes
were made to refine the specification (adding appropriate de-
scriptions of why when prompted) (seuagr..27Q.

Step 5: Go to the Version Management Window from the Ranker Op-
tion Window, and back up to the previous version by selecting
Reset Current Version (se-agefl.

Step 6: Rerun the consultation for that version with the option Show
Rankings. The resulting Factor Ranking Window gives the old
rankings for comparison.

Step 7: When we are done, we must remember to return to the origi-
nal version before making additional changes.

We may also want to revise the rankings based on interrela-
tionships again. Refinements should be made interactively until
the distinctions between functions are completely made. An
organized way to do so is to make changes to each of the rele-
vant groups of characteristics in the Characteristic Select Win-
dow one at a time and run a follow-up consultation to review
the ramifications.

* Note: we might want to snap these rankings and shrink them into an icon

in ease we want to review them again at a later time.
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Revise goals based on greater knowledge of the system.

Suppose at a later stage of the development life-cycle, we have gathered
information regarding security-related issues and some thought has
been given to the allocation of security functionality to individual func-
tions. This might result from a special study during the Demonstration
and Validation phase for example. We want to incorprate the new in-
formation into the ASOS knowledge base in order to consider the rami-
fications to the quality specification.

There are two major tasks to be accomplished:

Task 1 - Identification
Task 2 - Consultation

Task 1: Identification

Step 1: Login to ASQS (See ApndixA).

Step 2: At the top-level ASQS roadmap select Rank Factors and Cri-
teria (

Step 3: At the roadmap for Rank Factors and Criteria select Identify
Application/Function (m.agL ).

Step 4: Specify the mission area and the software type (see page 74).

At this point ASOS already knows a great deal about your
project. The knowledge base in ASQS has informoson regard-
ing the various mission areas and software types.

Step 5: At the Project Window select your project. (se.age2-.)
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Task 2: Consultation

Step 1: We begin by selecting a representative function which involves
security functionality (se agc2-1).

Step 2: To do this we run a consultation and answer the relevant ques-
tions as they appear, while answering other questions that are
not related to information gathered in the study with the an-
swer UNKNOWN (see page 7-21 to 7-28).

For example, in the STARS SEE we know that the Integration
Framework is going to have functionality to guard against un-
authorized access to the data base, interfacing tools, or com-
munications networks. Therefore, we can run the consultation
for Integration Framework and answer relevant questions.

Figure 10.6 shows a series of questions from the consultation
related to security functionality. We have identified a data pre-
sentation capability (data presentation is one of the software
categories) called method control. It is part of the Integration
Framework responsible for controlling the methodology of how
tools and services are used by different kinds of users. The
questions are answered according to the our understanding of
method control.

At the end of the consultation, we find that the software quality
factor Integrity is added to the list of factors needed in the Fac-
tor Ranking Window. The need for Integrity is based on a de-
tailed understanding of security-related functionality.

39) Does the method ctrl process classified data ? NO
40) Is there a need for the method ctrl to guard against una

uthorized access ? YES
41) Is method ctrl required to record and report accesses ?

NO
42) Is method ctrl required to control access to data ? YES
43) Is method ctrl required to identify and report access viol

ations ? NO
44) Is method ctrl required to limit user access by identificat

ion and password checking ? YES
45) Is method ctrl required to control access to a network ?

NO
46) Does the tool & dbms int. process classified data ? NO

Figure 10.6
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After the Integration Framework refinement is completed, we
want to refine other functions. We begin with the Information
Storage function, which potentially stores classified data. Rath-
er than answer questions one-by-one during a consultation, we
elect to copy functional characteristics from the Integration
Framework function to the Information Storage function. This
makes sense because many of the functional characteristics are
the same. Next, we go to the Answer Window, selecting the
Integration Framework and Information Storage functions for
review. The characteristics selected are the Functional Charac-
teristics. The Answer Window gives us a snapshot for review of
the functional characteristics, including the security functional-
ity questions. Here we can make decisions of how to allocate
high-level functional requirements between the two functions.
For example, we may elect to make the Integration Framework
responsible for identifying and reporting access violatioLs rath-
er than the Information Storage function to increase the likeli-
hood of finding an off-the-shelf data base management system
which will support the requirements of the Information Storage
function. In this way the Answer Window provides a conve-
nient way to represent conceptual decisions about functional
requirements, forming a conceptual model of the system.

The ramifications of these decisions on software quality can be
reviewed in the Factor Ranking Window after a consultation is
run. This allows one to consider issues such as the feasibility
and difficulty of achieving desired quality levels with varous
proposed conceptual models of the system. For er .,aple, we
can perform a what-if type of analysis by evaluating alternative
allocations of the security-related functions to the Integration
Framework and Information Storage. Figure 10.7 shows a
comparison of the characteristics for Information Storage and
the Tool and DBMS Interface of the Integration Framework.

Tool and DBMS Interface is another one of the data presenta-
tion capabilities identified during the consultation. Comparing
these two functions allows one to examine the allocation of se-
curity-related characteristics to sub-functions of the system
(from NEED-TO-GUARD- AGAINST-UNAUTHORIZED-
ACCESS through REQUIRED-TO-RECORD-AND-RE-
PORT-ACCESS-VIOLATIONS).

Reviewing the resulting rankings and factor interrelationships
may uncover considerations heretofore undiscovered, which
can be incorporated into a refined conceptual model. This ap-
proach provides for consideration of software quality issues
along with the development of the functional architecture.
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APPENDIX A
Login and Restart

Login

Select ASQS from the Background Menu.

File Browser
Idle 11

SaveVMSnap

Hardcopy 1
PSW
TEdit

DirGrapher)

CHAT
EXEC

The Login window will appear.

Username: DRC
Password:

.. .. . ... ... ....

Enter your user name in response to the prompt.

Enter your password in response to the prompt.

The ASQS Roadmap will appear.
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Restart

To prevent accidental execution of two ASQS's simultaneously, which
occurs under some conditions, it is necessary to restart the ASQS tool.

A "hung" system which will not respond is the most common symptom
of this situation.

When this occurs, do the following:

1) Select the Interlisp-D Executive Window. (Note the flashing
carat.) If the window is not open, select EXEC from the Back-
ground Utilities Menu.

2) Move the screen pointer to an area within an open ASQS win-
dow.

3) Type: (ASQS-CLOSEW)

4) Repeat steps 2 and 3 until all ASQS windows are closed.

5) Type: (SETQ ASQS-ACTIVE NIL)

6) Select ASQS from the Background Menu and Login again.

NIL
744(ASQS-CLOSEW)
CLOSED
75*(SETQ ASQS-ACT1VE NIL)^
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APPENDIX B

ASQS Glossary of Terms

A

Advanced decision system - a system such as a MAC Command and Control Information
Processing System.

Add Child - one of the System Decomposition Window choices allowing the user to add
a new subfunction to an existing node on a System Decomposition Tree.

Aircraft software - all software for aircraft operations excluding flight control software.

Answer Window - ASQS-generated window appearing during the Review/Change An-
swers Process on the Ranker Option Menu when the user selects Continue after selecting
characteristics for review. The window shows both the characteristics selected and the
current answers allowing the user the opportunity to change the answers given previously.
using the choices on the attached menu (see Change Answer, Delete Answer. Read Note.
Explain, Options sub-menu).

Application characteristics - one of the choices on the attached menu for the Review/
Change Answers Window allowing users to select software characteristics related to the
nature of the application. For example, "Does failure to produce a correct result affect
human lives?"

Armament - one of the mission areas listed on the attached menu for the Mission Area
Selection Prompt Window. Armament includes software and systems developed for tacti-
cal systems, such as threat, guided weapon, and scoring systems.

ASQS - Assistant for Specifying the Quality of Software, a Xerox workstation-based ex-
pert system for specifying requirements for software quality goals and tailoring a metrics
framework.

ASQS Roadmap - the top-level Roadmap Window in ASQS, reached upon log in to
ASQS and from which the user selects routes to ASQS's three main functions (Roadmaps
- see Ranker Roadmap, Quantifier Roadmap, and Assessor Roadmap).

Assess Compliance - the ASQS Roadmap selection to access the Assessor Roadmap.
One of the top-level functions of ASQS. This ASQS 'unction compares the ASQS-gener-
ated software quality goals with evaluated software quality scores as returned by the
QUality Evaluation System (QUES).

Assess Compliance with Evaluation Data - once selected, prompts the user to select a
function name from the factor ranking matrix. The next step is to Select Phase.

Assess Metrics Option menu - see the Ranker Option menu. The focus of the consulta-
tion at this point is to generate a qualified and quantified framework, which can be com-
pared to actual evaluation data.

Assessor Roadmap - an ASQS-generated window for the function Assess Compliance.
where users determine the degree to which software complies with stated goals.
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Assign Factors and Criteria Rankings - one of the selections on the Ranker Roadmap,
where users develop and refine the quality specification (see Ranker Option Menu).

Attached menu - option menus or sub-menus attached to the side of an ASQS-generated
window.

Avionics/Airborne Systems - one of the mission areas listed on the attached menu for the
Mission Area Selection Prompt Window. Avionics/Airborne Systems includes software
and computers developed for aircrafts, including simulators, flight control and reconnais-
sance, and electronic warfare software.

B

Banner Window - an ASQS-generated window displaying the name of the current level
and/or option most recently selected, the name of the project on which the user is work-
ing, and an attached menu of options for proceeding.

Basefine - an upper or lower bound for metric elements, quality criteria, and quality fac-
tors in a tailored framework, in a range established by ASQS, using information supplied
or inferred from user response, consultations, projects within the same mission areas, and
projects not necessarily within the same mission area (see Quantify Metrics).

Bury - Xerox option on Window Utilities Menu allowing users to move a window to the
bottom of a stack of overlapping windows.

C

CF - a selection on the ASQS Question Window, which users select to enter a confidence
level, or Certainty Factor, before entering answers. The CF is a scroll bar window appear-
ing on the left side of the Question Window when users select CF. The Consultation Log
Window records the CF and any comments as a permanent part of the consultation re-
cord. Confidence Factors range from -1 (absolute confidence that an answer is incorrect)
to + 1 (absolute confidence that an answer is correct). When a CF is greater than-.2, but
less than +.2, it is of insufficient strength for ASQS to draw conclusions using the CF

Change - a selection on the ASQS Question window, which users select to! change an an-
swer. The system prompts the user for the number(s) of the question(s) requiring a new
answer, a number obtained from the text in the Consultation Log Window.

Change Answer - one of the choices on the attached menu for the Answer Window, part
of the Review/Change Answers process, allowing users to select an answer to change it.

Change Name - one of the System Decomposition Window choices allowing the user to
change the functional description of a node on the System Decomposition Tree.

Change Weight - one of the System Decomposition Window choices allowing the user to
change the weighting (indicating relative importance of the node to the system/project) of
a function node selected from the System Decomposition Tree.
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Characteristic Selection Prompt Window - part of the Ranker Review/Change Arswers
process, allowing the user to select characteristics and other information for review or
changes (see Application Characteristics, Environment Characteristics, Development
Characteristics, Functional Characteristics, Data Presentation, Database Management,
System Factors, Survey Results, and Options sub-menu). Also known as the Context Se-
lection Prompt Window.

Child - a subfunction of a function, or a function of a system on the Syster. Decomposi-
tion free. A lower-level node is the child of the higher-level node.

Clear - Xerox option on Window Utilities Menu allowing users to clear the contents of a
window containing text and messages.

Close - Xerox option on Window Utilities Menu allowing users to close a user-generated
window (where allowed by ASQS).

Coding and Unit Testing - one of the options on the attached menu for Select Phase -
Show TailoreL amework Option. Describes a phase of system/software development
where design is coded into units and tested.

Command Control and Communications - one of the mission areas listed on the at-
tached menu for the Mission Area Selection Prompt Window. Command Control and
Communications includes software and computers for systems or system components cov-
ering command, control, and communication functionality, such as war planning, and
warning and intelligence systems.

Comment - a selection on the ASQS Question Window, which users select to enter com-
ments in response to system prompts. Comments are aids to understanding and explana-
tory information for future reference.

Compare Goals With Project Data - one of the options on the Quantifier Roadmap al-
lowing users to compare software goals with data from previous projects with similar
characteristics. The comparison is a "reasonableness" test (without statistical analysis),
comparing the Achieved Factor Rankings of the previous projects with the expected quali-
ty scores for this project.

Compiler - a utility for translating software code into machine language, which may also
include support of additional development and diagnostic utilities and tools in a software
development environment.

Conclusion, ASQS - the decision(s) ASQS reaches in response to user answers during a
consultation in conjunction with information already contained in the ASQS knowledge/
rule base.

Conclusion Window - an ASQS-generated window on the Consultation screen, displayed
upon user selection of Consult and Show Rankings, allowing the user to automatically log
all non-trivial conclusions and inferences regarding the quality specification. ASQS dis-
plays a confidence level in the conclusion in parentheses for each answer.
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Consult and Show Rankings - One of the options on the Ranker Option Menu allowing
users to run a consultation and view the resulting rankings. The selection opens several
ASQS windows concurrently (see Factor Gauges Panel, Question Window, Why Window.
Consultation Log Window, and Conclusion Window).

Consultation, ASQS - an interaction between the user and the ASQS in which the user
types responses to a series of structured questions designed to define software and system
quality requirements and priorities. Questions cover both general characteristics and
those specific to applications. The end result of the Consultation is identification of areas
of quality needing focussed attention, expressed in a matrix of weighted values for soft-
ware factors, or a tailored/quantified framework.

Consultation Log Window - An ASQS-generated window, displayed upon user selection
of Consult and Show Rankings, for recordirg all non-trivial conclusions reached by
ASQS as a consequence of user-supplied answers in the Question Window and informa-
tion in the ASQS knowledge/rule base.

Consultation Options Setup Window - a window opened when the user selects User Op-
tions and Consultation Setup from attached menu on the ASQS Roadmap. User selects
this to set the default consultation window(s) size, placement, and default font size. Each
consultation window has two primary font and window sizes (small and large). Switching
between the two is accomplished by using the left and middle mouse buttons during a
consultation to toggle between the sizes. In order to change the default font or window
size, select the current size to access a pop-up menu for selecting the new size. In order
to change the default window placement of the 3 consultation windows, select the current
setting with the left button and enter a new setting by typing the desired number. When
finished changing the options, select DONE to return to the top-level roadmap.

Consultation Screen - an ASQS-generated display of four windows for the user to work
interactively with ASQS to define the software quality framework and quality goals (see
Why Window, Consultation Log Window, Conclusion Window, and Question Window).

Continue - an option appearing on several attached menus to move the ASQS interaction
to the next step.

Copy Charatteristics - one of the System Decomposition Window choices allowing the
user to copy characteristics from one node of a project to the current project under speci-
fication. Viewers select nodes or functions, or select from an attached menu, grous of
characteristics to copy.

CSC - Computer Software Component, a distinct part of a computer software configura-
tion item (CSCI). CSCs may be further decomposed into other CSCs and Computer
Software Units (CSUs).

CSC Integration and Testing - one of nine options on the attached menu for Select Phase
- Show Tailored Framework Option. Describes a phase of system/software development
where CSCs are integrated and tested (previously the CSCs were tested separately), in-
cluding Test Readiness Reviews (TRRs).
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CSCI - Computer Software Configuration Item, software or a software portion that is
managed throughout the software development cycle as a single item.

CSCI-level Testing - one of the options on the attached menu for Select Phase - Show
bilored Framework Option. Describes a phase of system/software development where
CSCIs are tested, including Functional and Physical Configuration Audits (FCA/PCA).

CSU - Computer Software Unit (see Unit).

D

Data Presentation - one of the choices on the attached menu for the Review/Change An-
swers Window allowing users to select system characteristics related to formatting and
transforming data for understandable display to humans (see Select Data Presentation Pa-
rameters and Select Data Presentation Capabilities).

Database Management - one of the choices on the attached menu for the Review/
Change Answers Window allowing users to select system characteristics re!ated to man-
agement, storage, and access to large amounts of data.

Decompose - one of the System Decomposition Window choices allowing the user to de-
fine branches (nodes) of the System Decomposition Tree into lower-level branches or
leaves (children).

Defense and surveillance system - software for performing threat detection, evaluation,
and warning aboard a vehicle.

Delete - one of the System Decomposition Window choices allowing the user to delete a
selected function node from the System Decomposition Tree.

Delete Answer - one of six choices on the attached menu for the Answer Window, part of
the Review/Change Answers process, allowing users to select an answer for deletion.

De-select Functions - an option made available every time a user is prompted to select
functions, allowing the user to de-select a selected (highlighted) function from the de-
composition tree.

Detailed Design - one of the options on the attached menu for Select Phase - Show Tai-
lored Framework Option. Describes a phase of system/software development where a
preliminary, often high-level design, is expanded and defined to include more details and
lower-level functionality, and sometimes pseudo or intermediate code.

Determine Disposition of Changes - an ASQS selection allowing the user to select a rea-
son for the changes to a version of the quality specification (see Refining/Enhancing, Ex-
ploring Possibilities, Discard Changes, Options sub-menu).

Development characteristics - One of the choices on the attached menu for the Review/
Change Answers Window allowing users to select system characteristics related to how
the system will be developed. For example, "What computer language will be used?"
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DirGrapher - Xerox option on Background Utilities Menu allowing users to create a
graphic tree-structure diagram of the current organization of directories and subdirecto-
ries on the Xerox workstation disk.

Discard Changes - one of the choices on the attached menu for the Disposition of
Changes Window allowing the user to discard or delete any changes made to the current
version of the quality specification, and return to the previous version.

Disposition Prompt Window - an ASQS-generated window appearing whenever the sta-
tus of pending changes to the specification must be determined. ASQS generates a Dispo-
sition Prompt Window (see Disposition of Changes). This window usually appears when
the user must (re)set the current version of the specification or at the end of a consulta-
tion when answers and rankings may have changed.

DoD - Department of Defense

DOD--STD-2167A - Department of Defense Standard, Defense System Software Devel-
opment, setting out recommendations and requirements for the software development
process for mission-critical weapon systems. The standard covers areas such as phases of
the system life cycle and software development cycle, development methodologies, re-
quired products and processes (including reviews and documentation). ASQS supports
both the process and the products outlined in 2167/2167A.

E

Environment characteristics - one of the choices on the attached menu for the Review/
Change Answers Window allowing users to select system characteristics related to the en-
vironment in which the software or system must operate. For example, "Is this an em-
bedded system?"

Expand - Xerox option on Window Utilities Menu allowing users to restore an icon to a
regular window.

Expert system - a computer workstation with a logic software shell and a topic-specific
knowledge/rule base, allowing the system to infer characteristics and draw conclusions
about the subject matter in accordance with inference rules contained in the rule base.

Explain - one of the System Decomposition Window choices allowing the user to prompt
a functional explanation of a node from the System Decomposition Tree. One of the
choices on the attached menu for the Consultation Answer Window, part of the Review/
Change Answers process, allowing users to read a text explanation of how ASQS arrived
at an answer.

Exploring Possibilities - one of the choices on the attached menu for the Disposition of
Changes Window allowing the user to evaluate alternative versions of the specification. to
save the changes to a version, to enter the reasons for and a description of the extent of
changes, and to not set the version as the new current working version of the quality spec-
ification.
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F

Factor Gauges Panel - the panel, appearing when the user selects consult and Show
Rankings from the Ranker Options Menu, shows the amount of accumulated evidence, in
scores ranging from 0 to 1, indicating that a certain factor is needed for a function. The
panel, appearing when the user selects Revise Rankings Based on Factor Interrelation-
ships from the Ranker Roadmap, shows evidence, in scores ranging from -1 to 1, indicat-
ing the extent of interrelationships between factors.

Factor Gauges Panel Window - one of the Windows opened by ASQS during a Consulta-
tion, when the user selects Consult and Show Rankings from the Ranker Options Menu.

Factor Identification Form - see Software Quality Factor Identification Form.

Factor Ranking Window - an ASQS-generated window appearing at the end of a consul-
tation showing the rankings for a function in terms of each software quality factor (see
Software Quality Factor Identification Form).

FileBrowser - Xerox option on Background Utilities Menu allowing users to access user
interface for manipulating files stored on the Xerox Workstation or filesaver.

Flight control system - software for operating avionics flight control functions.

Functional characteristics - one of the choices on the attached menu for the Review/
Change Answers Window allowing users to select system characteristics describing what
the system or software will do. For example, "Does this system need to perform data
base management?"

G

Generate Questions - This option on the attached menu for the ranking windo,'; allows
the user to select a phase, then automatically generate (print) a worksheet oi applicable
metric questions for the selected phase.

G-How - a selection on the ASQS Question Window, which users select to see a graphic
display (tree structure) of the reasoning chain leading to certain conclusions. Users can
scroll the tree structure through the window and select parameters (see Parameter Op-
tions Menu) or rules (see Rule Options Menu) for further explanation.

Glossary - This selection on the Options Menu or Window attached menu displays the
ASQS Glossary Window. This window can be reshaped to any desired size and scrolled
up/down, right/left to view the entire glossary contents. When one of the glossary terms
is selected with the left mouse button, its definition will be displayed in the ASQS-Help
window.

Guided weapon system - a system such as an air-to-air vehicle, an air-to-ground missile.
and a remotely-piloted vehicle.

H

Hardcopy - Xerox option on Window Utilities Menu allowing users to send a snapshot
(see Snap), or the Log Windows, to a printer or a file.
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Help - a selection on context-specific several ASQS windows, prompt windows, and op-
tion menus allowing the user to access context-specific on-line help on ASQS procedures
and actions.

How - 1) - a selection on the ASQS Question Window, which users select to receive a
text explanation of how a conclusion was reached. When the user selects How, ASQS
generates a pop-up menu of numbered choices specifying the rules and inferences, which
the user can select for further text explanation. A better alternative for this action is to
select G-How. 2) A selection on the Parameter/Rule Options Menu, which a user selects
to view a text explanation in the Why window of the reasoning chain for a selected pa-
rameter or rule.

Identify Application/Function - a Ranker Roadmap selection to identify a system or proj-
ect, its software type, and functional decomposition.

Identify Mission Are. - an ASQS selection to choose a mission area to categorize a soft-
ware project, as part of the Identify Application/Function selection.

Identify Project - an ASQS selection to provide a short name and description for the
project or select an existing project name from an attached menu associated with each
Mission Area and Software Type, as part of the Identify Application/Function selection.

Identify Software Type - an ASQS selection to choose a project's software type from an
attached menu associated with each Mission Area, as part of the Identify Application/
Function selection.

Idle - Xerox option on Background Utilities Menu allowing users to put the Xerox work-
station into Idle mode to save the phosphor of the display screen.

Incremental Pointer - a small black arrow on a scroll bar initiating directional movement
of the document by increments. The left mouse button is used for a left incremental
movement, the right button for right incremental movement.

Intelligence system - software for operating C3 intelligence measures and countermea-
sures.

L

Launch vehicle system - software to control systems and functions in a launch vehicle.

List Properties - a selection on the Parameters Option Menu, which the user selects to
view a listing of all the properties of a selected parameter, including all the rules that use
that parameter.

M
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Metrics framework - a set of interrelated elements defining measurable characteristics of
sofrovare quality. Elements of the framework include Factors, Criteria, Metrics, and Me-
tric-elements.

Mission Area - one of several categories of software systems listed on an attached menu,
such as Space/Missiles and Command Control and Communications, for defining a soft-
ware project in ASQS.

Mission Area Selection Prompt Window - the ASQS-generated window appearing when
the user selects Identify Application/Function from the Ranker Roadmap. This window
has an attached list of mission areas (see Armament, Avionics/Airborne Systems, Com-
mand Control and Communications, Space/Missiles, Software Tools).

Mouse - a hardware device for data and command selection on a workstation. The mouse
consists of photoreceptor cells for tracking mouse-cursor movement and buttons for se-
lecting items and performing actions on data (such as selecting, opening, closing, drag-
ging, etc.).

Move - Xerox option on Window Utilities Menu allowing users to relocate a window to
another area of the screen by pulling or pushing it with the cursor/scrcen pointer.

N

No - an answer a user selects from a list in response to an ASQS-generated question re-
lated to a software development project, as part of an ASQS consultation.

0

Options - a selection to reach the options sub-menu by holding down the left mouse but-
ton when over the main menu item to shade it, then sliding the cursor to the right in the
direction of the the arrow. When the sub-menu appears, the user slides the cursor to the
desired item and releases the mouse button to make the selection.

Options sub-menu - a sub-menu attached to other menus and containing a set of stan-
dard choices including Roadmap (return to Roadmap menu), Help, Glossary, and Pre-
vious Step (the one immediately prior to the current action).

P

Paint - Xerox option on Window Utilities Menu allowing users to draw and make nota-
tions on snapshots (see Snap).

Parameter - an element of the ASQS knowledge base, about which questions are asked
and conclusions are made; an element making up a rule.

Parameter Option Menu - an ASQS-generated sub-menu appearing when a user selects
a parameter from the tree structure in the Graphic How Window (see List Properties.
Show Answer, How, Toggle Graph Display).
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Parent - The higher-level node on a Tree Structure is the parent to the lower-level
nodes.

Path Selection Box - on ASQS Roadmap windows, icons used to access ASQS higher-le-
vel functions.

Positional Pointer - a small, gray arrow on a scroll bar, initiated by pressing the middle
mouse button when the screen pointer is in the scroll bar, to move the display of the file
to a particular place (for example, 2/3 of the way through).

PP (Pretty Print) - a selection on the ASQS-generated Rule Options Menu, which is dis-
played when a user selects a rule from the tree structure in the Graphic How Window.
When this option is selected, ASQS lists the actual Lisp implementation of the rule.

PPT (Pretty Print Terse) - a selection on the ASQS-generated Rule Options Menuwhich
is displayed when a user selects a rule from the tree structure in the Graphic How Win-
dow. When this option is selected, ASQS lists an abbreviated translation of the rule.

Preliminary Design - one of the options on the attached menu for Select Phase - Show
Tailored Framework Option. Describes a phase of system/software development where
final software and system requirements are implemented into an initial design.

Project historian - ASQS role in the software quality specification process, as a result of
the system's feature for maintaining versions of the quality specification.

Project Selection Prompt Window - the ASQS-generated window appearing when the
user has completed the step of identifying a software type and mission area.

Prompt window - on ASQS windows, a section of the window for instructions and help
messages.

PSW - Xerox option on Background Utilities Menu allowing users to open a Process Sta-
tus Window, for examining and manipulating existing processes.

Q
Qualify Metrics - one of the selections on the Quantifier Roadmap allowing users to se-
lect for measurement the specific software criteria and their metric elements most appro-
priate to the system under consideration. The output of this process is a tailored quality
metrics framework.

Qualify Metrics Option Menu - see Ranker Option Menu.

Quality factors - areas of system quality on which software quality has a large impact.
Examples: efficiency, portability, reliability, maintainability, integrity.

Quality goals - measurable goals for software quality set for a system by the program or
acquisition manager, based on an evaluation of the system and software characteristics.
requirements, and priorities.
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Quality metrics - measurable elements of the software quality framework. An example
for anomaly management is "whether error tolerances have been specified for external
data input."

Quality requirements - see Quality goals.

Quantified Metrics Framework - a tailored version of the ASQS metrics framework, so
that each metric element, quality criterion, and quality factor has both an upper-bound
value with a certainty factor and a lower-bound value with a certainty factor.

Quantifier Roadmap - an ASQS-generated window for qualifying and quantifying met-
rics used in quality measurement and comparing a project's quality goals with those of
other projects.

Quantify Factors - the ASQS Roadmap selection to access the Quantifier Roadmap.
One of the ASQS top-level functions.

Quantify Metrics - one of the selections on the Quantifier Roadmap allowing users to
quantify metric elements in the tailored framework (see Consult and Show Rankings).
The reason for quantifying metrics is for ASOS to set an expected range of values (base-
lines of upper and lower bounds) for each metric element, quality criteria, and quality
factor in the tailored framework as guidance to the user for setting quality goals. For this
process, ASQS uses four sources of information: user-supplied baselines, baselines in-
ferred from information acquired during consultations, baselines in existence for other
projects in the same mission area, and general baselines synthesized from projects not
necessarily within the same mission area.

Quantify Metrics Option Menu - see Ranker Option Menu.

QUES -QUality Evaluation System, used in the Assess Compliance functions of ASQS.

Question Window - an ASQS-generated window on the Consultation Screen, displayed
upon user selection of Consult and Show Rankings, where ASQS poses questions and the
user types the answer or selects one from an attached menu (see Why, How, G-How,
Help, Stop, CF, Comment, Change).

R

Range system - all the software to operate functions of a defensive or offensive radar and
threat detection system.

Rank Factors and Criteria - the ASQS Roadmap selection to access the Ranker Road-
map. One of the top-level functions of ASQS.

Ranker Option Menu - the window/menu that ASQS displays when the user selects As-
sign Factors and Criteria Rankings, Revise Rankings Based on Interrelationships. Revise
Rankings Based on Cost, Quantify Metrics, or Qualify Metrics, each with an option menu
of choices (see Review/Change Answers, Consult and Show Rankings, Show Rankings.
Version Management, and Options sub-menu).
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Ranker Prompt Window - an ASQS-generated window appearing when the user selects
Show Tailored Framework from the Qualifier Factor Identification Form, or Quantify
Metrics from the Quantifier Roadmap.

Ranker Roadmap - an ASQS-generated window for the ASQS function Rank Factors
and Criteria, where users identify and decompose system functions and revise quality
rankings.

Ranking - a value or score ASQS assigns to a function for each software quality factor
and criterion indicating the need for this factor or criterion.

Ranking windows - ASQS-generated windows for displaying a value matrix of rankings
(High, Medium, Low) indicating the relative need of quality factors for a particular func-
tion. When the user selects a value with the cursor, ASQS provides an explanation of how
ASQS arrived at the value.

Read Note - one of the System Decomposition Window choices allowing the user to read
a note from the prompt window. One of the choices on the attached menu for the Answer
Window, part of the Review/Change Answers process, allowing users to read notes.

Reconnaissance/electronic warfare system - all the software for reconnaissance and elec-
tronic warfare measures and countermeasures.

Redisplay - Xerox option on Window Utilities Menu allowing users to bring back the
contents of a window accidentally Cleared (where applicable).

Refining/Enhancing - one of the choices on the attached menu for the Disposition of
Changes Window allowing the user to save changes to a version, enter the reasons for
and a description of the extent of changes, and to set the version as the new current
working version of the quality specification.

Report Selection Box - on ASQS Roadmap windows displays icons for selecting com-
monly-used reports generated by ASQS.

Reset Current Version - one of the choices on the attached menu for Version Manage-
ment allowing the user to select a version as the current operating version.

Review/Change Answers - one of the options on the Ranker Option Menu allowing users
to review previous consultation results and change answers to ASQS questions. The selec-
tion initiates a three-step process of selecting functions for review, selecting characteris-
tics for review, and reviewing/changing the answers (see System Decomposition Window.
Characteristic Selection Prompt Window, Answer Window).

Review Conflicts - one of the choices on the attached menu for the Copy Characteristics
Window allowing users to review the conflicts between the current set of characteristics
and those to be copied.

Revise Rankings Based on Interrelationships - a selection on the Ranker Roadmap al-
lowing users to run a consultation session to respond only to questions concerning factor
interrelationships. The output of this process is a revised Factor Identification Form.
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Revise Rankings Based on Cost - a selection on the Ranker Roadmap allowing users to
revise rankings to reflect costs involved in setting and achieving software goals at certain
levels. Relative cost of a specific quality factor varies over the software life cycle. Identify
the applicable quality factors for a function and the impact on cost during various stages
of the life cycle. Then identify goals that may be excessively costly or impossible to
achieve as a result of cost constraints stemming from relationships between conflicting
goals.

Revised Rankings - scores on the Factor identification Forms revised to reflect a confi-
dence level that the existing factor interrelationships either assist (+) or deter (-) the at-
tainment of specific quality goals.

Roadmap windows - the top-level windows in ASQS (see Ranker Roadmap, Quantifier
Roadmap, and Assessor Roadmap).

Rule - an element of the ASQS rule base defining principles of software quality, which
are made up of parameters. Each rule has a premise: if A and a conclusion, then B.

Rule Options Menu - an ASQS-generated menu displayed when the user selects a rule
from the Graphic How window (see TRANS, PPT PP, How).

S

Satellite system - all the software to operate functionality in a satellite.

SaveVM - Xerox option on Background Utilities Menu allowing users to update the en-
tire virtual memory (VM) of the workstation, preventing loss of work as a result of acci-
dental shut-down. Default SaveVM occurs automatically every 10 minutes or when the
machine is idle.

Screen pointer - the cursor, shown as a small diagonal arrow.

Scroll bars - rectangular boxes appearing when selected on the side or bottom of certain
windows to allow viewing of material not visible because of the size of the window rela-
tive to the size of the contents. Horizontal (bottom) scroll bars allow the user to scroll
the file contents left and right; vertical scroll bars shift up and down. For both types, win-
dow size and placement in the screen remain the same.

Select Data Presentation Capabilities - one of the options for the Data Presentation
choice as part of the process for Selecting Characteristics for Review/Change allowing
users to select characteristics specific to data presentation.

Select Data Presentation Parameters - one of the options for the Data Presentation
choice as part of the process for Selecting Characteristics for Review/Change allowing
users to select parameters specific to data presentation.

Select Database Management Capabilities - one of the options for the Database Man-
agement choice as part of the process for Selecting Characteristics for Review/Change
allowing users to select capabilities specific to database management.
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Select Database Management Parameters - one of the options for the Database Manage-
ment choice as part of the process for Selecting Characteristics for Review/Change allow-
ing users to select parameters specific to database management.

Select Functions - an option used throughout ASQS, allowing the user to select (high-
light) one or more functions from a decomposition tree.

Select Phase - the first step of the ASQS selections Show Tailored Framework (Qualify
Metrics on the Quantifier Roadmap) and Show Quantified Framework (Quantify Metrics
on the Quantifier Roadmap).

Select Phase Window - the ASQS-generated window appearing when the user selects
Show "lhilored Framework or Show Quantified Framework. These windows have an at-
tached menu of options (software and system development phases) for the user to select
(see System Software Requirements Analysis, Software Requirements Analysis, Prelimi-
nary Design, Detailed Design, Coding and Unit Testing, CSC Integration and Testing.
CSCI-level Testing, System Integration and Testing, Options).

Select Survey Capabilities - one of the options for the Survey Results choice as part of
the process for Selecting Characteristics for Review/Change allowing users to select capa-
bilities specific to surveys.

Select Survey Parameters - one of the options for the Survey Results choice as part of the
process for Selecting Characteristics for Review/Change allowingusers to select parame-
ters specific to surveys.

Sensor fused weapon system - a system such as a laser-guided bomb.

Shape - Xerox option on Window Utilities. Menu allowing users to change the dimen-
sions of a window to allow viewing of larger portions of data in the window.

Show Answer - a selection on the Parameter Options Men.,% which users select to view
the current answer for a selected parameter.

Show Quantified Framework - a selection on the attached menu for the Factor Identifica-
tion Form created during the Quantify Metrics process. The form shows the expected
range of values for each metric, for one selected life--cycle phase.

Show Rankings - one of the options on the Ranker Option Menu allowing users to dis-
play the current quality factor rankings, select them and read explanations of the value.
When users select this option, ASQS runs through a consultation passively and re-com-
putes the rankings and confidence levels.

Show Tailored Framework - one of the selections on the Qualifier Factor Identification
Form allowing the user to display the tailored framework (see Select Phase).

Shrink - Xerox option on Window Utilities Menu allowing users to convert a window to
an icon to increase space on the screen display.

Snap - Xerox option on Window Utilities Menu allowing users to make copies of user-
selected screen displays.
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Software - electronic media required to operate computer hardware.

Software development cycle - a series of discrete and overlapping phases in the develop-
ment of software as a part of the system life cycle. Software development phases include
requirements definition and analysis, system and software specification, coding, testing,
and maintenance.

Software development environment - a set of tools, utilities, and applications housed in
one facility to support the development and maintenance of software; includes such items
as compilers, assemblers, hardware platforms, operating systems, simulators, modelers,
and other development and diagnostic tools and utilities.

Software Quality Factor Identification Form - the Factor Ranking Window showing a ma-
trix of software factors and scores (rankings) for a selected finction of a system. When a
user selects a score, ASQS displays the reasoning chain for obtaining that ranking, using a
tree structure.

Software quality specification - the results of a consultation created by ASOS for each
system or project identified by the user. ASQS maintains version(s) of the specifications
as changes are made throughout the software development cycle and also maintains a log
of the reasons for the changes.

Software Requirements Analysis - one of the options on the attached menu for Select
Phase - Show Tailored Framework Option. Describes a phase of system/software devel-
opment where requirements for software are analyzed and defined, and the Software
Specification Review (SSR) typically held.

Software Requirements Specification (SRS) - a 2167 Data item Description defining the
contents and format for specifying software requirements.

Software Tools - one of the mission areas listed on the attached menu for the Mission
Area Selection Prompt Window. Software Tools includes software and systems related to
the software engineering and development environment.

Software Type Selection Prompt Window - the ASQS-generated window appearing when
a user has completed identifying a mission area. . This window has an attached menu of
different types of software; the list varies depending on the mission area selected.

SONS - an answer ASQS supplies indicating that a characteristic has multiple answers.
On the Answer Window, the user selects the SONS answers to see a pop-up answer
menu. To avoid this level of indirection and to directly view the characteristics them-
selves requires a return to the Selection of Characteristics prompt window to select the
sub-menus for Data Presentation, Database Management, or Survey Results, the charac-
teristics having multiple answers.

Space/Missiles - one of the mission areas listed on the attached menu for :he Mijcoa
Area Selection Prompt Window. Space/Missiles includes software and systems for space-
based weapon and missile systems.
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Space/vehicle system - software to operate and control all functions and systems of a
space vehicle.

Stop - a selection on the ASQS Question Window, which users select to stop the consul-
tation session and save the answers up to this point.

Strategic C3 system - all software to operate functions in a strategic C3 system.

Sub-menu indicator - a small arrowhead on a menu option indicating that the option has
a listing of additional options (see Options sub-menu).

Survey Results - one of the choices on the attached menu for the Review/Change An-
swers Window allowing users to enter system characteristics information obtained from
surveys of individuals knowledgeable ia systems of this type (see Select Survey Parameters
and Select Survey Capabilities).

System Decomposition Window - an ASQS-generated window appearing at completion of
the Identify Application/Function option. At this point, the user identifies each function
of the project with separate quality requirements to decoipose the system. The decom-
position is shown in a tree structure and has a sub-menu ot options (see View
Description, Change Name, Change Description, Change Wi.ight, Delete, Decompose.
Add Child, Combine, Copy Characteristics, Read Note, Explain, Version Management.
Option Sub-Menu, and Continue). The System Decomposition Window also appears
when the user selects Review/Change Answers from the Ranker Option Menu and Con-
sult and Show Rankings from t!he Quantifier Option Menu.

System factors - one of the choices on the attached menu for the Review/Change An-
swers Window allowing users to select quality factors related to system-level issues such
as Availability, Safety, and M-ansportability.

System Integration and Testing - one of the options on the attached menu for Select
Phase - Show Tailored Framework Option. Describes a phase of system/software devel-
opment where software and hardware making up a system are integrated and tested (pre-
viously, they were tested separately), including Functional and Physical Configuration Au-
dits (FCA/PCA).

System life cycle - a series of discrete and overlapping phases in the life of a systeni, con-
sisting of such phases as concept exploration, production, deployment, and maintenance.

System Prompt Window - Xerox workstation window displaying status messages concern-
ing input/output devices and processes, and Help messages for Window and Background
Utility options.

System/Segment Specification (SSS) - a 2167 Data Item Description defining the contents
and format for specifying system and segment requirements.

System Software Requirements Analysis - one of the options on the attached menu for
Select Phase - Show Tailored Framework Option. Describes a phase of system/software
development where system requirements are analyzed and defined.
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T

Tactical C3 system - a command, control and communication system such as JTIDS
(AWACS) and AFWIS.

Tailored Metrics Framework - the ASQS-generated window showing a tree structure of
the framework of tailored metrics for a specific system. The same rules apply for viewing
and scrolling a tree structure and making selections from the attached menu of How,
View Description, Options, and Continue.

TEdit - Xerox option on Background Utilities Menu allowing users to open an Interlisp
text editor window for entering, editing, formatting, and printing documents and reports.

Test equipment software - software for testing avionics applications and systems.

Toggle Graph Display - this option on the Parameter Options menu changes the explana-
tion graph display between showing only rules/parameters that impacted the conclusions
and all rules/parameters that did impact and could have impacted the conclusions.

Tracking surface - the special cardboard mat used with the mouse.

Training/simulator software - software performing training for or simulating execution of
avionics systems.

TRANS - a selection on the ASQS-generated Rule Options Menu, displayed when a user
selects a rule from the tree structure in the Graphic How Window. When this option is
selected, ASQS displays an English translation of the selected rule.

Tree window - one of the ASQS-generated windows displaying a tree structure graphically
for 1) a tailored metrics framework, 2) a functional system decomposition, or 3) ".,zsion
histories of a project's software quality specification, and 4) a quantified frars ework for a
selected project.

U

Unit - a Computer Software Unit, an element specified in the design of a Computer Soft-
ware Component (CSC) that is separately testable.

Unknown - one of a list of responses on an attached menu that a user selicts when the
answer to a question is unknown.

Unknowns Window - an ASQS-generated window appearing automatically on the Con-
sultation Screen, which gives the percentage of Unkown answers versus Other answe,'s for
each function, using a pie chart format.

V

Version Management - one of the System Decompositior Window choices allowing the
user #.n view or change a version of the quality specification and have ASQS log the histo-
ry of ine changes and versions.
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Version Management Tree - the ASQS display of the relationship of versions of a proj-
ect's software quality specification, tracing the evolution of different versions of the speci-
fication reflecting changes throughout the development cycle.

View Author - one of the choices on the attached menu for Version Management allow-
ing the user to read the name of the author of a selected version.

View Box - a gray shaded area, in a scroll bar, which moves to indicate the relative per-
centage of the file viewed. For example, if you move a view box with the screen pointer
2/3 of the way down a scroll bar, the window displays the file about 2/3 of the way
through it.

View Creation Date - one of the choices on the attached menu for Version Management
allowing the user to view a listing of the creation date of a selected version.

View Description - 1) - one of the System Decomposition Window choices allowing the
user to view a description of a selected function node on the System Decomposition Tree.
2) - one of the choices on the Version Management Window allowing the user to view a
text description of the characteristics of the version (reasons for changes and type of spec-
ification).

View Version Tlype - one of the choices on the attached menu for Version Management
allowing the user to see a listing of the reason for the creation of the new version.

w

War planning system - software for planning strategies (for example, for computer simu-
lations, or missile and aircraft strategies).

What-if scenario - an on-line opportunity for users to review the merits and drawbacks
of alternative versions of the software quality specification, by running consultations, re-
viewing/changing answers, and using the Evaluating Alternatives function of ASQS.

Why - a selection on the ASQS Question Window, which users select to get atext expla-
nation of why ASQS is asking a question.

Why Window - an ASQS-generated window on the Consultation Screen, displayed upon
user selection of Consult and Show Rankings, for displaying Why and How explanations
requested by the user in the Question Window. When the user selects Why from the
Question or Graphic How Window, ASQS lists in the Why Window all rules, inferences.
and answers used to reach the conclusion and also provides a confidence factor in the
correctness of the conclusion in parentheses at the end of the conclusion. The user
(re-)selects How or Graphic How (G-How) to follow the line of reasoning.

Window - a discrete area of the terminal screen, displayed as a box and used as a work-
space, for performing actions on specific associated information. In ASQS, examples in-
clude: Why Window, Top-level Roadmap Window, Banner Windows, Consultation Win-
dow, and others.
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Window Utilities Menu - a list of options available with an ASQS or Xerox workstation

window (varies with the type and function of window).

Y

Yes - an answer a user selects from a list in response to an ASQS-generated question re-
lated to a software development project, as part of an ASQS consultation.
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APPENDIX D

System Administration

Who Should Read this Section?

Normal Users who need to know how to change their own passwords.

System Administrators for the Assistant for Specifying the Quality of Software; that is,
those persons designated as administrators or super-administrators of the system and with
responsibility for adding and deleting usernames and specifying user access rights to proj-
ects and mission areas.

Administrators, like Normal users, log on to ASQS using the method described in Appen-
dix A. At this time, the super administrator (at Rome Air Development Center) has de-
fined the new account as an administrator account, giving you privileges for creating and
modifying normal and other administrator user accounts and setting user access to mis-
sion a, eas and projects.

At the Main Roadmap, select System Administration from the Option Menu. This choice
gets you to the System Administration Option Menu. Users are shown only menu options
for the system administration functions for which they have privileges.

The Option Menu for Administrators has six choices as shown in Figure D-1. Selecting
Options gives you the standard four options of Roadmap, Help, Glossary, and Previous
Step. The other options are descibed below.

SYSTEM ADMINISTRATION
C14ANGE PASSWORD 10.
ADD A USER

OPTION MENU DELT A UER

MISSION AREA ACCESS LIST
PROJECT ACCESS UST

o7moNS P

Pleas sect the appropriate system adminimtion sub-function from the menu by ......
positioning the mouse over the desired selection and clicking the left button.*

Figure D-1 The System Administration Option Menu
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Change Password: This option has two choices, changing your own password or changing
someone else's password. Select the option you need, the process is the same, as shown
in Figure D-2.

New Password for DRC:
New Password for DRC FOR VERIFCATION:Password Changed.

Figure D-2 The System Prompts for Changing an Administrator's Password

At each system prompt, type in the correct information and press < CR >.

Add a User. when you select this option, the system prompts for the

Username to Add:

Type in the name,and press return. The system prompts for the

Password for

Passwords must be at least four (4) characters long. After you type in the password, the
system prompts for a

Password Verification for :

17ype in the password a second time to verify. If the two passwords don't match,the new
account is not added and the entire procedure must be repeated.

For Administrator accounts, if the verification is correct, the system prompts:

Will this user be an Adminstrator?

Only Administrators can create other Administrator accounts. Type Y for yes or N for
no. You do not need to press return. The system prompts:

User _ ADDED.

Delete A User. Normal users can not delete other usernames. System Administrators can
delete usernames except their own and the Super Administarot's. Even a System Adminis-
trator cannot delete a user who currently has sole ownership of a project. First, you must
change user permissions so that someone else has ownership. When you select Delete A
User, ASQS presents a menu containing all the current usernames. The spacebar allows
you to keep scrolling to see all the usernames. Select a username with the mouse and the
system prompts:

About to Delete _ [Confirm]:

Type Y for yes and N for No. If yes, the system prompts"

User__ Alias ASQS-USER-, Deleted.
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For this choice, the ? gets additional options or help.
Mission Area Access List: Only system administrators can change user access to mission
areas. Users are given access to a Mission Area of own, read, write, or no access. Mis-
sion Areas can have more than one owner. The privilege "own" gives a user the capabili-
ty of creating and owning projects in that mission area. The privileges of read (browsing
material without the ability to make any changes) and write (making changes to a project
specification) to a Mission Area are necessary prerequisites to any privileges of accessing
projects in a Mission Area.
When you select Mission Area Access List, ASQS gives you a list of the Mission Areas
and all usernames and their current status in the Mission Areas (see Figure D-3).

ASQS .......

Pleue select the desred am type and then select the men/muion area.

o................ ............o..oo"

OWN WRrTE READ ......... q: :

ISSION AREA DRC ADMIN LARRY NEW-USMR

Armament READ OWN READ WRITEMvoniadAhtorne Systems READ
mand Contmi and Cofumunictiom OWN,, p c4;winm icaio OWN

X,- Sooware TooIs WRrT °E OWN

Figure D-3 The Mission Area Access List Window

Follow the directions of the system prompt and first select an access type, then select a
username column and Mission Area row, clicking the imcuse button (left or middle) to set
the access to the one selected. For example, if you select No Access, you can set all the
No Access privileges (which is indicated by a blank in the username column), then select
another access type, Read or Write, and set these username privileges.

Project Access List: System Administrators and project owners can change user access to
specific projects. User access to Mission Areas is a necessary prerequisite to accessing
projects, which may be assigned to more than one Mission Area. Users with access to
projects in other Mission Areas may need access to projects in other areas, especially if
they have any similar characteristics. Selecting access types, usernames, and projects fol-
lows the same procesdure as for the Mission Area Access List.

Normal users with Mission Area "Own" privileges can create and own projects in that
Mission Area. They can also set other username access privileges for those projects that
they own.
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MISSION

Of
Rome Air Development Center

i RADC plans and executes research, development, test and
selected acquisition programs in support of Command, Control,

i Communications and Intelligence (C3V) activities. Technical and
engineering support within areas of competence is provided to
ESD Program Offices (POs) and other ESD elements to
perform effective acquisition of C3I systems. The areas of
technical competence include communications, command and
control, battle management information processing, surveillance
sensors, intelligence data collection and handling, solid state
sciences, elect romagnetics, and propagation, and electronic
reliability/maintainability and compatibility.
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